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SWEETLAND 


Safeguard your interest by specifying the 
Sweetland Pressure Filter for all clarification 
problems or separations involving a thorough 
wash of the solids. 


It effects economy in the manutacture of 
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A higher standard of filtration not only means a higher recovery 


of values at minimum operating cost, but oftentimes the elimina- 
tion of finely divided insolubles which cause scale deposits and 
trouble later on in the process. 
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For Big Production and Low 
Operating Cost 


SHRIVER 
FILTER PRESSES 


They increase output and effect marked savings 
in filter cloth replacements and the recovery of 
values. Little attendance and less wash water adds 
to their economy. 

Have wide joint surfaces. Accurate finishing 
of plates and frames, coupled with. an efficient 
tightening device, prevents leakage. 


Presses for all industrial filtration. Small presses -_ ° 808 Hamilton St. 
for laboratory work. T. Shriver & Co. Harrison, N. J. 
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RUGGLES COLES DRYERS 


We sav they are best for the material you wish to dry 
because many years of real hard service have proven 
them as such. Not only from point of view of uniformity 
of dried product but high thermal efhicieneyv and low fuel 
consumption 


Operating costs with Ruggles-Coles Dryers are always 
considerably lower than those required for other dryers. 
It is because they are built strongly, simply—by men 
who have made drving machinery and drving problems 
their life work 


RUGGLES-COLES ENGINEERING CO. 


50 Church Street, New YorK 


WORKS: YORK, PA. 


CENTRIFUGALS 


“The Finest Extractor Made” 
Ihat’s what most engineers said 
the 1920 National Chemical Exposi- 
tion on seeing the 


“Hercules- Electric” 


Patents Pending 


Self Balancing—Bottom Discharge 
Sizes 30 to 60 inch 


Eastern Representative: Southern Representative 
F. A. TOLHURST E.S. PLAYER 
10 So. Tth St., Philadelphia, Pa. Greenville, 8S. €. 


Canadian Representative: 
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285 Beaver Hall Hill, Montreal, Canada 
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A Lagging 

Public Conscience 
“THE other day we saw an advertisement of one of 

the most popular magazines which has a large cir- 
culation among intelligent and thinking people. In 
what follows we do not criticize its editorial policy; 
indeed when we find ourselves quoted in its columns we 
admit frankly that we like it. What disturbs us is that 
in looking for opinions as expressed in American 
journals and periodicals it evidently has missed some- 
thing, and the reason is because what we have in mind 
isn’t there. The advertisement reads, “If we join the 
League of Nations will it glorify us or destroy us? 
Shall we be able to ‘readjust the affairs of civilization’ 
or shall we ‘surrender the republic’? Will (sic) we be 
safer in or out? Read both sides of the great national 
debate in 

There we are! Shall we be glorified or injured or 
become the boss of all civilization or lose power, and how 
can we play for safety? How can we beat the game? 
Where does our advantage lie? 

As a member of the great family of nations, if that 
is the substance of our interest, it indicates that we 
must be rather a mean brother. Or if we are a great 
business organization, it might almost be taken as a 
warning to look out for us. Every question has to do 
with jockeying for position, and not one touches our 
obligations or shows even an interest in how the other 
fellow is to live. 

Now that does not represent the heart of the United 
States. It does not indicate the outcome of the Spanish 
war, the freedom of Cuba, or the intent of effort with 
Filipinos or Porto Ricans, irrespective of whether we 
have been successful in these efforts or not. We have 
no opinion to impose on our readers concerning the 
League of Nations; indeed a vote of our editorial staff 
would very likely show a considerable division of opinion 
on the subject, and we do not set up to be wise in the 
matter. International politics is not our métier. We 
merely claim that there is such a thing as a public 
conscience in this country. When we entered the great 
war we did so with a will, and we gave our best for a 
great human purpose and with no intent or thought of 
any gain at all. The fat profiteer at home does not 
detract from the glory of the silent heroes buried in 
France. The ideals were present among those who died 
and among those who fought and struggled and lived. 
The trouble is that having done a big and great thing 
ve have called a halt, and that halt has entered into our 
souls. It almost seems as though, during the past two 
vears, we had closed our minds to all consciousness of 

ur obligations. We miss the idea in our newspapers, in 
ur talk, in the air. 

Now our obligations loom big, bigger than ever before. 
‘Ve hold a strategic position on the earth, we have the 

chest land and the advantage of long experience in self- 


government. This indicates intelligence among our 
people. But all this will not keep us complacent and 
warm and rich unless we make ourselves desired for 
what we are just as much as if not more than for 
what we have to spend or to sell. Every business man 
knows the value of a good name and that good names 
are not achieved by astute jockeying for position or by 
trickery of any kind. Of course we must take care of 
our own, and of course we have immense duties at home 
and with our own people. We are not pressing any 
specific reform in this discourse; we are merely noting 
the absence of even the semblance of thought about our 
obligations, anywhere. The splendid magazine to which 
we refer is not to blame for this, even though the editor 
may have given the advertising man a little too loose 
a rein. What the editor found in comment was doubt- 
less correctly set forth. What he did not find is that 
consciousness of what we owe to one another and to 
all men which it were better for us to consider. We 
need to do this thing by way of insurance for the next 
generation. 


What to Do With 
The Patent Office Bill 


T IS EXCEPTIONAL, if not unprecedented, for a con- 

ference committee of the Senate and House of Repre- 
sentatives to re-open public hearings on a bill referred 
to it for final consideration. Accordingly it is a matter 
of gratification to all concerned that plans have been 
perfected for hearings on the Nolan Patent Office bill, 
to which the Senate has attached a rider providing for 
patenting the inventions of Government employees and 
administration of such patents by the Federal Trade 
Commission. These hearings will be held January 5, 
so we are informed. 

Two things should be urged upon the conference com- 
mittee: First, the bill should be relieved of its rider 
relating to patenting the inventions of Government em- 
ployees; and second, the provisions of the House of 
Representatives for enlarging the examining and clerical 
forces of the Patent Office, and increasing their salaries, 
should be sustained as against the reductions recom- 
mended by the Senate. 

The Nolan bill should be relieved of its rider because 
the two things have nothing in common except that they 
relate to patents. The bill has to do with administrative 
conditions in the Patent Office, on which there is una- 
nimity of opinion, while the rider relates to a question 
of policy on which there is a marked difference of opinion 
between representatives of industry and the Govern- 
ment. There can be no possible excuse for confusing 
the two ideas or combining them for legislative purposes. 

The salaries of examiners and clerks in the Patent 
Office should be greatly increased and made commensu- 
rate with the technical ability required of incumbents 
of those positions. It was in 1848, we believe, that the 
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salaries of chief examiners and Congressmen were iden- 
tical. Since that time Congress has not forgotten to 
increase the salaries of its members several hundred 
per cent but has been curiously neglectful of the Patent 
Office, recognizing its employees with only minor in- 
creases in salary. As it exists today the condition in 
the Patent Office is a discredit to Congress, as well as 
a cause of dissatisfaction to industry, and should be 
remedied immediately. 


Economic Lessons 
From Other Countries 


ager wpe the truism that necessity is the 
mother of invention, we of the United States have 
good reason to study what is being done in other coun- 
tries where the pinch of necessity is forcing intelligent 
and vigorous action. Unless or until we all recognize 
that the people of the United States were spoiled by the 
war we shall get nowhere. In February, 1916, Sir 
GEORGE PAISH in an elaborate article in the New York 
Sun said: 

“The idea that the United States is deriving or can 
derive any advantage whatever from the war is a com- 
plete delusion. All that is happening to the advantage 
of your country is that it is suffering less than the 
belligerents as a result of this titanic conflict.” 

Since we afterward entered the war, we lost, according 
to Sir GEORGE'S philosophy, the advantage we enjoyed 
as non-combatants. It may be that the statement is not 
strictly true, but there is something in it—more than 
we have thus far recognized. 

A common delusion has been that inasmuch as the 
war interrupted certain kinds of progress we fell just 
that far behind, and that hence we should be the better 
off afterward because we would make progress more 
rapidly so as to catch up. If such a thing could be done, 
why didn’t we just resolve unanimously a quarter cen- 
tury ago to double our rate of progress and then go 
ahead and do it? 

We are now under the necessity of doing harder and 
more efficient work or of suffering the consequences; 
but, being spoiled, we do not yet recognize the fact. It 
is quite appropriate, then, to consider what other coun- 
tries, under necessity, have done and are doing. After 
the Franco-Prussian war all France turned in and 
worked like a beaver to earn and pay the indemnity. 
France became highly prosperous. Germany, receiving 
the indemnity, became slothful and extravagant. The 
condition was so marked that a German comic paper a 
few years after the war exclaimed: “Let us have an- 
other war; iet us be beaten and pay an indemnity and 
then we shall be prosperous again.” 

Many a true word is spoken in jest. Is that utterance 
of nearly a half century ago to prove prophetic? It is 
not as to France, for France is working, hard and intel- 
ligently. The French realize how much they lost, even 
though they won the war. Probably they would not be 
spoiled in any event, but they are not receiving the 
indemnity fast enough to put them in any danger. We 
need to take a lesson from France, for we are not as 
much better off as we think. 

Now as to Germany, our latest advice from our Berlin 
correspondent tells of the progress the Stinnes move- 
ment is making in the German coal industry. In the 
Essen field an understanding has been reached on the 
Stinnes basis and the idea is spreading. The basis is 
far removed from Marxian socialism, which it is down- 
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ing so far at least as concerns the coal industry. Our 
correspondent says of it: “Socialization, as is now pro- 
claimed, can be nothing else than a process for obtain- 
ing the most complete and economical utilization of all 
industrial products in the interest of the whole nation, 
whereby all classes taking part in the production should 
have a share in the control and in the responsibility.” 
No change from existing conditions is to be tolerated 
except it promises improvement along this line. Owner- 
ship in the mines is unchanged, but workers are given 
opportunity to buy stock. Trusts as hitherto known are 
abolished. Production is to be increased, the existing 
mines being worked more intensively, instead of new 
shafts being sunk, strong and weak mines being joined 
to provide capital for improvement. 

The operators and miners are to join hands, on the. 
principle of “the interest of the whole nation.” In the 
United States we have seen grounds for suspecting the 
operators and miners agreeing with each other too 
readily, with shortage of coal and high prices coming 
next, and the “percentage of operation” of the mines 
computed by dividing the number of hours in a day 
worked by eight, which is one-third of the twenty-four 
hours during which the capital involved is expected to 
draw interest and profits, Recently there have been 
some disclosures as to the building industry in New 
York where a curious mutuality of interest was shown 
to exist between labor unions and their employers. 

We delude ourselves into thinking that we can afford 
to do these things, to be unintelligent and lazy and to 
exploit one another, that only the countries that are in 
a bad way need to work hard and efficiently. But we 
did lose by the war and we had better recognize the 
fact. Sir GEORGE PAISH “said something.” 


British Progress 
In Chemistry 


EAL discourses for the guidance of the chemist are 
R far from plentiful. Elsewhere in this issue will be 
found Mr. MACNAB’s thoughtful introduction to the Min- 
istry of Munitions’ publication “Preliminary Studies 
for H. M. Factory, Gretna,” which is a true sermon for 
chemists and chemical engineers everywhere. If men of 
the profession are to assume the higher positions in in- 
dustry they must secure experience in common-sense 
methods of procedure for construction and operation of 
plants, in things mechanical as well as chemical, in 
finance and organization. With such training, plus 
scientific education, they cannot fail to become the key- 
men in many industries now unaware of the benefits of 
technical control of operations. 

Review of the book noted above will also be found in 
this issue. The methods of studying problems of plant 
design introduced by Mr. QUINAN as shown in the text 
have been the subject of favorable comment from several 
sources and hold the lesson of simplicity and clearness 
for technical procedure. QUINAN was a tower of 
strength to the British Ministry of Munitions. Not only 
was he forceful and vigorous in combating official igno- 
rance and apathy, so that his plans and proposals were 
accepted, but he was unusually successful as a teacher 
in training the members of his technical staff. His final 
reports are models of excellence in portraying graphi- 
cally the technical operations at various munition fac- 
tories. Since Mr. QUINAN was a native American, we 
too may take some pride in his achievements for one of 
the Allies. 


. 
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Arsine 
Poisoning 


BRIEF statement in Mr. HANLEY’s contribution on 
A electrolytic cadmium, published on another page in 
this issue, warrants especial emphasis. He gives an 
alternative scheme for treatment whenever arsenic is 
present in the copper-cadmium-zinc precipitate to be 
placed in solution, so as to protect workmen from the 
“violently poisonous gas of reaction,” arsine. 

Many living chemists and electrometallurgists have 
had more or less close contact with this specter, and 
have almost instinctively closed their lungs to its disa- 
greeable smell before inhaling a fatal amount—pure 
luck, which other men have not had. An amount as 
little as 4 mg. of the gas has proved fatal to human 
beings, although more resistant persons have apparently 
absorbed as much as 8 mg. and yet recovered. Tests 
at the American University Experiment Station during 
the war showed that }-hr. exposure to a concentration of 
0.3 mg. arsine per liter of air is fatal to dogs. Mr. 
HANLEY is therefore correct in calling it a violent poison, 
a thing always to be safeguarded against. 

Any electrolytic process liberating nascent hydrogen 
in solutions likely to contain arsenic, or on metal anodes 
containing arsenic, may under certain conditions as to 
acidity and concentration generate enough arsine to kill 
all the employees in that department. It is also formed 
whenever hydrogen is liberated in a solution containing 
arsenious acid or an arsenite. It will usually be liber- 
ated in quantity when acid acts on arsenic-bearing ores, 
residues or metals. Many electrolytic and solution proc- 
esses which are potential arsine generators can readily 
be called to mind; it has been evolved in fatal quantities 
in tinning sheet iron, and in the solution of argentifer- 
ous zinc from Parkes process lead refining; it has killed 
lead-burners who used hydrogen from impure zinc. 

Since the gas is nearly three times as heavy as air, 
dangerous concentrations may be reached within rooms, 
or even in the open air, unless al! possible generators 
are covered and the hoods exhausted by fan suction, 
discharging preferably into a chimney, there to be 
highly diluted before again reaching the ground. Good 
ventilation is also necessary, and should be especially 
insisted upon in winter time, when the tendency of 
course is to shut the buildings tightly. Portions of a 
plant under suspicion should also be carefully walled off 
from adjacent departments, if it is not practicable to 
house them separately. Finally, the atmosphere from 
appropriate places should be tested by drawing a con- 
tinuous stream of bubbles through an indicator like a 
silver nitrate solution, placed in a conspicuous position 
so that the darkening caused by traces of arsine will be 
immediately observed. Or one might devise a continu- 
ous Marsh test. Any arsenic mirror would absorb a por- 
tion of a beam of light falling upon a selenium cell, 
which through relays would then operate any electric 
alarm. 

In view of the minute amount which causes death, 
attention of the responsible engineers should be focused 
on a careful study of the possibility that arsenic may 
accidentally or habitually enter an electrolytic or solu- 
tion process. If it is impossible to eliminate this con- 
tingency absolutely, the process should be isolated, and 
the surroundings well ventilated and constantly tested. 

Often the presence of arsine is unknown until its 
effect on the workmen’s health is observed—then, per- 
haps, only too late! Would it not be well then to inquire 
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among the employees whether they are at times sub- 
jected to unexplained attacks of tonsillitis or jaundice? 

Symptoms of arsine poisoning are delayed—often as 
much as twelve or eighteen hours. One effect it takes, 
often in mild doses, is to cause partial or complete de- 
struction of the mucous membranes in mouth and throat. 
The sufferer loses the sense of taste, finds it very hard 
to swallow, and is treated for “malignant tonsillitis.” 
As a rule, however, the first symptoms are nausea, 
headache and giddiness, followed by jaundice of the skin 
and inner surface of the eyelids, the latter of which 
assumes an intense coppery hue. Its essential action 
is to destroy red blood corpuscles in enormous number, 
and the liver and kidneys ultimately break dewn in an 
effort to eliminate the products of disintegration. The 
duration of illness, whether fatal or not, is materially 
longer than that caused by other arsenicals. Eight days 
would be a minimum period of recovery—more than 
eight months is often required. Death may come within 
a day, or wait three or four weeks. 


Facilitating Government 
Service to Industry 


NDUSTRY frequently resented Government 

efforts to investigate or assist in technical or com- 
mercial problems which industrial executives consider 
“none of the Government’s business.” Particularly this 
problem has confronted the technical man in cases where 
Government investigators working in chemical or engi- 
neering fields have striven to study specific industrial 
processes instead of confining their efforts to a study 
of fundamental problems common to all branches of 
one or more industries. Most recently vigorous objec- 
tion has been raised on the score that the Government 
was seeking to influence patents, which in the opinion 
of many are distinctly commercial property. 

There are two methods of preventing undue encroach- 
ment of public officials on subjects of concern to indi- 
vidual companies. One of these is purely a restrictive 
obstructionist policy by which the industry attempts to 
stop work that some Government specialist or executive 
happens to find interesting or believes to be properly 
subject to Government study. This policy always re- 
sults in hostile feeling and very often defeats its own 
end, by making it appear that the industry has some 
unwarranted advantage it seeks to preserve. 

Why not go to the Government with those problems 
which it can properly be asked to solve and which in- 
dustry would like to have it study? Go with assurance 
that in most cases the Government worker and executive 
really wants to be of service. If convinced that the 
work suggested to him is useful and will be appreciated, 
the worker gladly will follow the desired channel of 
investigation and the only objection which industry 
will incur is to convince the legislative and appropriating 
agencies of the Government (that is, the Congressmen) 
that financial support should be given to these needed 
investigations. Once these investigations are properly 
explained and support of all proper sorts assured, the 
Government department will no longer show a desire 
to stray into those other lines which can best be studied 
by industry itself. Furthermore, the industry will thus 
obtain that effective Government work which it is en- 
titled to expect from properly supported public agencies. 

In other words, for the future when we deal with the 


Government investigations, let’s boost what we do want, 
as well as knock what we don’t want. 


~ 
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Western Chemical ¢ Metallurgical Field sal 


Novel Electrical Precipitator 


At the Tooele plant the International Smelting 
_a battery of thirty-two McDougall roasters discharge 
their smoke into a roomy dust-chamber immediately 
alongside, connected in turn to the main smelter chim- 
ney by a short stretch of brick flue. The dust chamber 
was designed to support Roesing wires, and these were 
installed but proved unsuccessful. A great deal of 
trouble was experienced with loose wires falling into 
the hoppers due to rapid corrosion near the point of 
support, the coolest portion. Consequently the wires 
were removed from the entire chamber. 

After work with a small experimental plant, a so- 
called flue-type treater was installed, and has worked 
excellently, the recovery of values as indicated by filtra- 
tion tests exceeding 90 per cent in all cases and at a 
remarkably low power input. Briefly, the installation 
consists of a short length of flue in which corrugated 
iron sheets are hung from the roof and set parallel to 
the flue-walls, to act as collecting electrodes. Discharge 
electrodes between plates are formed of gridirons of 
small iron pipe placed horizontally, and hung from sup- 
porting beams at the ends and middle point. Dusty 
gas thus passes through an electrified zone on its direct 
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DETAIL WHERE ELECTRODE SUSPENSION PASSES 


THROUGH SIDE WALLS 


route from dust chamber to stack without suffering the 
usual twistings and turnings of the conventional Cottrell 
installation. 

The flue itself is rectangular in cross-section, with 
steel top, transite sides, and steel-hopper bottom. Gas 
velocities approximate 20 ft. per second when twelve 
McDougall furnaces are operating, yet very high clear- 
ances are effected. There is also, curiously enough, a 
very definite selective action on the mixed smoke—the 
first hoppers collect material high in copper, while 


tcward the far end the dust runs sufficiently high in 
lead that its yieldings are sent to the lead blast-furnace 
plant. 

Butterfly dampers, hinged both vertically and horizon- 
tally, control the gas distribution at both ends of this 
short flue; between are four sets of collecting electrodes 
extending from top of flue to top of hopper, and 10 ft. 
long. Between sets is left enough open flue to accom- 
modate the discharge-electrode suspension. A particu- 
larly clever detail is illustrated in the accompanying 
sketch, where the electrode suspension passes into a 
cdog-house covering high-tension insulators. A _ short 
length of wrought-iron pipe (machined smooth on the 
outside) is slipped over the I-beam, and this assembly 
passes the sheet-iron wall through a port-hole framed 
with a ring of 2-in. pipe. A minimum clearance 
(equivalent to sphere to plate conditions) prevents large 
leakage of outside air; any puffs of gas passing out- 
wardly are cleared of dust particles by the charged field 
existing at the opening. In this manner the insulator 
is thoroughly protected from dust accumulations, and 
the treater is protected from a continual inrush of 
cold air. 

Obscure circumstances led to a large overestimate of 
the electricity needed for operation. Preliminary ex- 
perimentation indicated that about 50 kva. would be 
needed, while actually in operation not more than one- 
quarter of this amount can be put into the treater, this 
sufficing to catch eight or nine tons of dust daily. 

From the description of the installation it may be 
observed that in effect the treater is really a series of 
four, each with a gas-travel of 10 ft. Between plate- 
banks considerable mixing occurs: in the current and a 
solid particle enters the succeeding set at a position 
random to that at which it emerged. Yet considerable 
dust is caught on the last plates! Evidently, here is 
evidence contrary to the idea that a particle in a treater 
has a path the resultant of a translational velocity and 
an electrical impulse at right angles. Rather it is that 
a particle wanders along somewhat aimlessly until for- 
tunately it becomes ionized, and then moves quickly 
to its oppositely-charged electrode. 


Salines in Utah 


The assessed valuation of non-metalliferous mining 
deposits in Utah for 1920 is $22,686,748. The largest 
amount is for coal lands and totals $19,091,647; sulphur 
deposits are assessed at $22,530; lime quarries, $31,943; 
cement rock deposits, $1,372,755; salt and potash de- 
posits, $644,447; alunite deposits, $274,477; asphalt 
deposits, $1,062,764. These figures are for taxation 
purposes. In 1917 the assessed valuation of the above 
lands was $11,012,926. 

The potash deposits are in Piute County, and accord- 
ing to the estimate of Prof. William Peterson, geologist 
for the State Board of Equalization, there is a total of 
643,000 tons of material that might be considered valu- 
able for taxation purposes. The phosphate deposits are 
in Rich County, and consist of patented lode claims 
totalling 1,375 acres. Mr. Peterson estimates the ton- 
nage assessable at 13,348,000. The gilsonite deposits in 
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Uintah County aggregate 3,490 acres, with an esti- 
mated tonnage of 3,438,500. 

The Utah Salduro Co. has been granted a patent to 
30,658 acres of land in the Great Salt Lake Desert, title 
to which was established under placer mining locations, 
made prior to the date of the leasing law. The company 
paid a fee of $76,645. This entry covers probably the 
largest area ever patented under one mineral applica- 
tion. The company extracts potash salts from brine 
collected by means of dikes, ditches and canals covering 
a large area. Thus a section of the West heretofore 
considered so arid and alkaline as to be of absolutely 
no value is being made to supply a valuable commercial 
product. The potash industry in this region, however, 
is in a rather uncertain condition at the present time, 
owing to the fear of ruinous foreign competition. 

A group of Chicago and Indiana capitalists have made 
application to the State Land Board for the lease of 640 
acres of land for the development of potash, alunite and 
associate minerals. The section of land involved is east 
of Marysvale, in Piute County. 

The Minerals Salt Co. has been recently incorporated 
with a capitalization of $500,000. The company owns 
deposits of sodium sulphate on the south shore of the 
Great Salt Lake. 

For some time past, the existence of sodium sulphate 
around the shores of the Great Salt Lake has been 
known, and the Midwest Dye & Chemical Co. has been 
producing glauber salt (Na,SO,..10H,O) and salt cake 
at its plant about two miles southwest of the Garfield 
smelter. A chemical analysis of the sodium sulphate, 
made by Walter D. Bonner, head of the department of 
chemistry at the University of Utah, showed the follow- 
ing results: 


Per Cent 

Magnesium, Mg. .............. 0.24 
31.37 


Overlying the deposit, the extent of which has not 
been determined at either the south end or the north 
end of the lake, is 18 to 24 in, of sand, with some 
boulders. The overburden is easily removed, exposing 
the sodium sulphate, which is hard and crusty, and 
contains about 50 per cent sand. The deposit itself is 
from 5 to 7 ft. thick. After removing the sand over- 
burden, live steam is injected into the deposit by means 
of an open-end pipe. The heat causes the salt to go into 
solution very rapidly, and practically all of the sand 
settles to the bottom of the deposit. When sufficient 
solution is accumulated, it is pumped into a small stor- 
age tank, where additional settling takes place. This 
solution is then decanted and stored in shallow evaporat- 
ing ponds. As the solution cools, crystals of glauber 
salt form. 


To Develop Sodium Sulphate Deposit 

A deposit of anhydrous sodium sulphate has been pur- 
chased by Western Chemicals, Inc., of Tonopah, Nev., 
development of the deposit having located considerable 
quantities of 95 per cent sodium sulphate which can 
be removed by mining methods and put on the market 
as dug. The deposit is located about twenty-three miles 
south of Clarkedale, Ariz., to which place the material 
is now being hauled by truck. 

Preliminary exploration indicates the deposit to be 
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quite large. Not all of the material is of a high degree 
of purity and it is the intention of the company to 
build a purification plant of sufficient size to supply 
any market demand which can be developed. 


Canada Copper Corp. Reorganized 

The Canada Copper Corporation, Ltd., has again been 
reorganized—the second time within the last few 
months. It will be recollected that the old company 
embarked about two years ago upon a rather ambitious 
development plan, which it was unable to carry entirely 
to completion, owing to the unfortunate incidence of 
high construction costs and low copper prices. Under 
more normal conditions operation of its 2,000-ton mill 
at Allenby would have doubtless been successfully under 
way some time ago. 


New Process for the Treatment of Natural Brines 

Shortly after the first of the year Wrinkle & Kuhnert, 
of San Francisco, will begin the operation of a demon- 
stration plant at Keeler, Cal., for the recovery of potas- 
sium chloride and borax from Owens Lake’s brines. The 
lake water will be evaporated to the maximum degree of 
concentration by solar evaporation, and the liquor freed 
from the mono- and bi-carbonate of soda by treatment 
with carbon dioxide. Further evaporation in double- 
effect evaporators will be followed by fractional crystal- 
lization. The process differs from others that have been 
tried in that the borax and potassium chloride are both 
recovered in a marketable form. The plant has a capac- 
ity of about twenty tons of sodium bicarbonate and 
about ten tons each of borax and potassium chloride. 


Bituminous Sand Deposits, Athabasca Region 


In the District of Fort McMurray, about 200 miles 
north of Edmonton, occur vast deposits of bituminous 
sands, popularly referred to as tar sands. The area of 
occurrence is vast, that indicated by exposures being 
estimated from 750 to 1,000 square miles with probably 
wide extensions under heavy cover. The outcrops along 
the main river and tributary streams have been esti- 
mated as 175 miles in length. 

Along these exposures the overburden varies—on 
some stretches it is reported as too heavy to allow of 
commercial development, but on others it is compara- 
tively light or easily removable, consisting of shales and 
sandstones. It is estimated that about 20 per cent of the 
exposures are of commercial interest owing to the com- 
parative cheapness with which the bituminous sand can 
be won, and that systematic boring would no doubt dis- 
close many other localities where overburden was suffi- 
ciently light to allow of development at reasonable cost. 

Analysis ef seventy-two samples made in the Depart- 
ment of Mines gives the bituminous content of the sands 
as from 12 to 17 per cent. 

General W. Lindsay claims to have a process for ex- 
traction of the crude oil and other values. The results 
of the General’s proposed activities are awaited with 
interest. The total known deposits have been estimated 
to hold about 30,000 million barrels of oil. 

A sample of the bituminous sands recently displayed 
in New York at the American Exhibition of Chemical 
Industries, in the booth of the Canadian Pacific Railway 
Co., attracted an immense amount of attention. This 
sample was subsequently treated by two processes and 
gave a return of over 20 per cent of crude per ton of 
raw material.—Agricultural and Industrial Progress i) 
Canada, Montreal, vol. 2, No. 12, December, 1920, p. 2 7. 
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Low-Temperature Coking of Utah Coals 


A Summarized Description of Laboratory Investigations Made to Determine the Coking 
Property of a Series of Utah Coals—Analysis of Coals Tested— 
Apparatus Used—Tabulated Results Obtained 


By OSBORN MONNETT 


high-temperature processes and low-temperature 

processes. In the first class coal is carbonized at 
temperature of from 900 to 1,200 deg. C., producing a 
coke with very low volatile content which is corre- 
spondingly difficult to ignite. The low-temperature proc- 
ess, now being given considerable attention by engi- 
neers, proposes to carbonize coal at temperatures of 
450 to 600 deg. C. and produce a coke with higher vola- 
tile content, which can be more readily ignited. 

Of the commercial plants in operation in the United 
States at the present time practically all are high- 
temperature processes. These include beehive ovens, 
in which the byproducts are not recovered; byproduct 
ovens of the Koppers or Semet-Solvay type, and the 
ordinary gas retorts for the manufacture of illuminat- 
ing gas. When a ton of coal is carbonized in a by- 
product oven at a temperature of 900 to 1,200 deg. C. 
the following products are obtained: 1,100 to 1,400 lb. 
of coke; 10,000 to 12,000 cu.ft. of gas (measured at 
60 deg. F. and 30 in. pressure); 8 to 12 gal. of tar 
and 20 to 24 lb. of ammonia as ammonium sulphate. 

To supply the present needs of Salt Lake City for 
domestic fuel only 210,000 tons of coke would have to 
be produced annually. This would necessitate the car- 
bonization of about 350,000 tons of coal and would pro- 
duce nearly 4,000,000,000 cu.ft. of gas, 3,500,000 gal. of 
tar and 4,000 tons of ammonium sulphate. 

High-temperature coke usually contains only about 
2 per cent of volatile matter and for this reason is 
difficult to ignite or control in a domestic stove or fur- 
nace. However, with proper methods such coke can 
be made to give good results. Where a supply is avail- 
able the public should be urged to buy coke and edu- 
cated in the proper methods of burning it. There are 
about 15,000 tons of gas coke available yearly in Salt 
Lake City, most of which is shipped out of the state. 
A small number of Salt Lake residents have burned 
this coke for years with satisfactory results. Steps 
should be taken to bring about the consumption of all 
this coke in Salt Lake City. 


Or: processes fall into two general classes— 


LOW-TEMPERATURE COKE 


During the past ten years increasing attention has 
been given to the possibilities of low-temperature car- 
bonization. A low-temperature coke is one containing 
sufficient volatile matter to make a fuel which ignites 
and burns readily. When coal is carbonized at tem- 
peratures of 450 to 600 deg. C., coke and byproducts 
differing in nature and amount from those produced 


Epiror’s Nore This article forms a part of the Bureau of 
Mines report (June, 1920) on its smoke-abatement investigation 
in Salt Lake City, as studied in co-operation with that city and 
with the University of Utah. Published by permission of the 
Director, Bureau of Mines 


by the high-temperature process are obtained. The 
coke still contains from 8 to 15 per cent of volatile mat- 
ter and is more suitable to domestic use. It ignites 
readily, somewhat similar to semi-bituminous coal and 
burns without smoke. The smoke-producing constit- 
uents have been decomposed and driven off during the 
carbonization process. 

The tar produced in such a process is a thin fluid 
better called an oil. It is produced in twice the quan- 
tity given in high-temperature carbonization. It con- 
tains considerable quantities of motor fuel, burning and 
lubricating oils, a small amount of pitch and 20 to 40 
per cent cresols and other phenols. The gas is 
produced in smaller amount but is of high calorific 
value. One ton of coal carbonized at a temperature 
of about 450 to 600 deg. C. will give 1,300 to 1,500 Ib. 
of coke; 2,000 to 7,000 cu.ft. of gas; 20 to 30 gal. of 
tar, and 2 to 8 lb. of ammonium sulphate. 


DISPOSAL OF BYPRODUCTS 


Disposal of the gas produced offers the most difficult 
problem in the operation of a high-temperature car- 
bonizing plant at Salt Lake City. Tar and ammonia 
can be sold at points some distance away. Gas must 
be consumed as soon as produced and sold in or near 
the city. 

As heretofore shown, a plant of sufficient size to sup- 
ply a high-temperature coke to domestic consumers in 
the city would produce nearly 4,000,000,000 cu.ft. of 
gas. Salt Lake City uses at present about 420,000,000 
cu.ft. of gas, or about one-tenth of the amount pro- 
duced by a plant of the above size. Part of this gas 
might be used in carbonizing the coal, but disposal of 
the remainder would be a difficult matter necessitating 
the selling of the gas at a low rate for industrial and 
domestic purposes and holding down the production of 
coke for many years while the demand for gas was 
being built up. 

Low-temperature carbonization produces about one- 
third as much gas, practically all of which can be used 
in the carbonization process itself. In this respect 
low-temperature carbonization seems the more feasible. 


LOW-TEMPERATURE COKING INVESTIGATION 


In view of the importance of this subject and the fact 
that little was known of the behavior of Utah coals 
in low-temperature processes, it was thought advisable 
to make a rather detailed study of the coking properties 
of Utah coals and inquire into the state of the art of 
low-temperature carbonization as represented by various 
investigators. Results obtained together with an out- 
line of the methods used in the investigation will be 
set down. 

Sunnyside coal is the only known Utah coai of good 
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TABLE I. 

Salt Pitts- 
Lake burgh 
Name of Coal No. No. 
Spring Canyon Lump ‘ 35 34033 
Clear Creek Lump... 36 34034 
Castle Gate Lump. : 37 34035 
Royal Castle Gate L ump. 39 34104 
Peacock Lump 40 34105 
Peerless Lump. 41 34106 
Aberdeen Lump 42 34107 
Wattis Lump. 43 34108 
Liberty Lump 44 34109 
Hi-Heat Lump ; 45 34110 
Standard Lump 46 34111 
Pleasant Valley Lump 47 34112 
Scoffield Lump dis 48 34113 
Wattis Lump (Special sample). 49 34036 

Wasatch Coal Co. (Special sample) 50 
Sunnyside 33798 


coking value. A large quantity of this coal is coked 
in beehive ovens at Sunnyside. This coke is used for 
metallurgical purposes in Utah and on the Pacific Coast. 
Sunnyside makes an exceedingly good grade of coke 
which compares favorably with the best coking coals of 


the East. Castle Gate coal was at one time used in the 
beehive ovens, but produces a coke inferior to 
Sunnyside. 


CoALS TESTED 


Fifteen 30-lb. samples of coal were collected from the 
yards of Salt Lake City. These include practically all 
the different varieties of coal on the market. Samples 
of these coals were sent to Pittsburgh for complete 
analysis. A rapid survey of the coking power of these 
coals was made, using the 20-g. byproduct apparatus 
shown in Fig. 1A. Ten of those showing the best per- 
formance were shipped to Chicago for testing in the 
8-lb. apparatus shown in Fig. 1B. 


SOURCE OF COALS TESTED 


Operating Company 


U.S. Fuel Co 


Spring Cany ron Coal Co 


Utah Fuel Co..... 
Utah Fuel Co.............. 
Cameron Coal Co.... 

Union Pacific Coal Co. . 
Pecrless Coal Co. 


Independent Coal ‘& Coke 


Liberty Coal Co... 
Carbon Fuel Co... 
Standard Coal Co.... 
Utah Fuel Co... 
Union Pacific Coal Co... . 
Lyon Coal Co 
Wasatch Coal Co 

Utah Fuel Co 


Location of Mine 
Mohrland, Utah. 
Storrs, Utah. 

Clear Creek, Utah. 
Castle Gate, Utah 
Castle Gate, Utah 
Rock Springs, Wyo 
Spring Canyon, Utah 
Kenilworth, Utah 
Wattis, Utah. 

Carbon County, Utah 
Rains, Utah. 
Standardville, Utah 
Winter Quarters, Utal 
Scoffield, Utah. 
Wattis, Utah. 

Utal 


Sunnyside 


Description of these coals is set down in Table I. 
Proximate and ultimate analyses and calorific values 
appear in Table II. 


DESCRIPTION OF APPARATUS AND METHODS 


Apparatus for Testing 20-g. Sample. This is essen- 
tially that described in “Methods of the United States 
Steel Corporation for the Commercial Sampling 
and Analysis of Coal, Coke and Byproducts.” An elec- 
tric furnace was used instead of the gas furnace as used 
by the Steel Corporation. This was found to give a 
more easily regulated temperature and to be much 
simpler to operate. The methods of the Steel Corpora- 
tion call for a progressive distillation process, in which 
one burner at a time is lighted. This can be accomplished 
with an electric furnace by surrounding the tube con- 
taining the coal with a metal water jacket which is 
moved backwards at intervals. 

Referring to Fig. 1A: An electric furnace (1) sup- 


TABLE II. 

————— Proximate — 
Lab. Condi- Moist- Volatile Fixed 
Coal No tion ure Matter Carbon 
(1 4.60 39 5 46.94 
King Lump 34,103 2 41.48 49 20 
3 45.74 54.26 
1 3 88 42.15 46.93 
Spring Canyon 34,033 2 43.85 48 83 
3 47 31 52.69 
1 4.24 42.18 47 46 
Clear Creek 34,034 2 44.05 49 56 
| 3 47 06 52. 94 
3.08 42.26 48.51 
Castle Gate 34,035 2 43.60 50.05 
3 46 56 53.44 
1 3.27 41.18 49 07 
Reyal Castle Gate 34,104 (2 43.57 50.73 
3 45.63 54.37 
9 66 38.68 48.11 
Peacock Lump 34,105 2 42.81 53.26 
&. 44.56 55.44 
é 5.39 40.47 46 86 
Peerless. . 34,106 2 42.78 49.53 
3 46.34 53.66 
! 6.50 42.39 45.14 
\herdeen 34,107 2 45.34 48 28 
| 3 48 43 51.57 
6 92 40.77 45 28 
Wattis 34,108 2 43.80 48 65 
13 47.38 52.62 
| 4.42 43.92 45.93 
Liberty .. 34,109 2 45.95 48 06 
3 48 88 51.12 
| 3.96 44.40 43.95 
Hi-Heat 34,110 2 46.23 45.76 
13 50. 26 49.74 
fi 3.76 45.37 44 89 
Standard 34,111 2 47.14 46.65 
{3 50 26 49 74 
1 8 86 41.92 44.59 
Pleasant Valley 34,112 {2 45.99 48 93 
13 48.45 51.55 
1 2.58 41.40 49 83 
Scoffield 34,113 {2 42.50 51.15 
{3 45.38 54.62 
ft 7.05 41.43 49 20 
Wattis 34.036 44.57 52.93 
13 45.71 54.29 
4.99 36.27 48 56 
Sunnyside... 33,798 38.17 51.12 
42.75 57.25 

NOTE: I—As_ received. 2—Moisture free. 3—Moisture and ash free 


ANALYSES OF COALS 


Ultimate Au Calorifie Values 
Sul- Hydro- Nitro Oxy Drying Calo 

Ash phur gen Carbon gen gen Loss ries B.tou 

8 89 0.47 5.52 70.12 1.37 13 63 2.5 6,968 12,542 

9 32 0.49 5.25 73.50 1.44 10.00 7,304 13,147 

0.54 5.79 81.06 1.59 11.02 8,055 14,499 

7.04 0.51 5.67 71.99 1. 46 13.33 ‘5 7,197 12,955 

7.32 0.53 5.45 74.90 1.52 10.28 7,488 13,478 

0.57 5. 88 80.82 1.64 11.09 8,080 14,544 

6 12 0. 60 5.75 71.96 1.44 14.13 ‘3 7,238 13,028 

6 39 0.63 5.51 75.15 1.50 10.82 7,559 13,606 

0.67 5.89 80 28 1.50 11.56 8,075 14,535 

615 0.32 5.49 72.97 1.27 13.80 0.8 7,288 13,118 

6.35 0.33 5.31 75.29 1.31 11.41 7,520 13,536 

0.35 5.67 80.39 1.40 12.19 8,030 14,454 

6.40 0 47 5.52 73.48 1.39 12.66 11 7,277 13,099 

6.70 0.49 5.33 75.96 1.44 10.08 7,523 13,541 

0.53 5.71 81.41 1.54 10.81 8,063 14,513 

3.55 1.34 5.73 68.37 1.54 19.47 6.1 6,756 12,161 

3.93 1.48 5.16 75.68 1.70 12.05 7,478 13,460 

1.54 5.37 78.68 1.77 12.54 7,784 14,011 

7.28 0.43 5.57 69.92 1.37 15. 43 29 6,917 12,451 

7.69 0.45 5.25 73.91 1.45 11.25 7,311 13,160 

0.49 5.69 80 07 1.57 12.18 7,920 14,256 

5.97 0.56 5.78 69 68 1.33 16 68 37 6,884 12,391 

6.38 0.60 5.41 74.52 1.42 11.67 7,362 13,252 

0 64 5.78 79.59 1.52 12.47 7,863 14,153 

7.03 0.86 5.69 68. 48 1.35 16.59 4.0 6,801 12,242 

7.55 0.92 5.29 73.57 1.45 11.22 7,306 13,151 

1.00 >.3e 79.58 1.57 12.13 7,903 14,225 

5.73 0.63 5.89 72.23 1.45 14.07 2.1 7,227 13,009 

5 99 0 66 5.65 75.57 1.52 10.61 7,561 13,610 

0.70 6.01 80 38 1.63 11.29 8,043 14,477 

7.69 0.39 5.52 70.76 1.31 14.33 4 6,970 12,546 

8 01 0.41 5.29 73.68 1.36 11.25 7,257 13,063 

0.45 5.75 80.10 | 48 12.22 7,889 14,200 

5.98 0.47 5.80 72.42 1.36 13.97 17 7,286 13,115 

6 21 0.49 5.59 75.25 141 11.05 7,571 13,628 

0.52 5.96 80.23 1.50 11.79 8,072 14,530 

4.63 0.53 5.90 68 90 1. 36 18.68 45 6,806 12,251 

5 08 0.58 5.40 75.60 1.49 11.85 7,468 13,442 

0.61 5.69 79 64 1.57 12.49 7,868 14,162 

6.19 0.54 5 46 74.34 1.39 12.08 05 7,326 13,187 

6.35 0.55 5.31 76.31 1.43 10.05 7,520 13,536 

0.59 5.67 81.48 1.53 10.73 8,030 14,454 

2.32 0.81 5.85 72.21 1.47 17.34 34 7,191 12,944 

2.50 0.87 5.50 77.68 1.58 11.87 7,736 13,925 

0.89 5.64 79.67 1.62 12.18 7,934 14,281 

10.18 1.43 5.34 69.29 1.52 12.24 31 6,934 12,481 

10.71 1.51 5.04 72.93 1.60 8 21 7,298 13,136 

1 69 5 64 81 67 179 9 21 8.173 14,711 
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TABLE BYPRODUCT WITH 20-G. APPARATUS 

\mmonium Crude Composition of Gas — : 

Cas lar, >u'phate Benzene Calorific 
Con- Coke Cu.kt Gal Lb Gal CC 2 I}lu- Values 

di- per per per per er per per per mi- ’ B.t.u. 

Coal tion Cent Lb Ton Ton fon Cent Cent Cent nants CO He CHs CoHe Ne perCu.Ft. 
Clear Creck 4 69 1 6.25 20 8 53 31 0.10 2.15 8.30 5.4 14.7 17.7 49.7 11.0 25 929 
B 65 4 3 20 25 24.5 3.6 0.08 4.04 8 68 8 8 12.5 36.5 36.5 3.2 2.5 787 
Castle Gete \ 70 5 1.34 25 3 5.6 34 0 06 2.06 5.88 6.2 11.6 20.8 48.1 12.8 15 963 
ae ne B 63 6 4 50 90 26 8 3.5 0.05 4.05 8 26 10.1 12.6 36 6 37.9 2.9 0.0 831 
Royal Castle Gat \ 73.5 0.%6 26 7 6.0 3.6 0. 16 2.04 7.02 6.6 11.0 16.3 48.5 16.2 1.4 1,020 
B 62 3 4.00 10.9 28.2 3.2 0.02 3.55 9 00 94 14.2 39 4 30 5 6.5 0.0 818 
—e \ 75.0 0.97 29 8 6.6 31 0.12 2.22 6.84 5.8 16.3 16.6 47.4 13.9 0.0 966 
ae B 63 0 3.88 3.0 32.0 2.4 0.01 3.80 9 80 92 14.2 35.7 37.8 31 0.0 815 
Liberty \ 74.0 1 48 28 | 68 3.2 0.13 2.12 7.52 ‘7 13.0 16.9 53.6 12.8 0.0 951 
B 69 5 3.80 3.2 3.9 0 04 3.53 471 17 14 33.5 34.4 4.8 4.2 853 
Hi-Heat \ 65 0 1.30 42.8 5.0 3.5 0.14 2.13 5.51 94 12.5 14.6 40.6 22.9 6.0 1,123 
B 64.5 3.78 3.6 244 30 40.02 4.00 3.90 95 13.9 33.5 35.3 45 3.3 813 
— A 70.0 1 30 28 9 5.4 3.2 0.09 2.00 6 68 6.0 10.4 185 48 3 14.6 2.2 980 
lcci at B 57 3 4.65 11.2 23.3 45 0 03 3 88 7.59 11.0 12.5 34.2 36.4 3.7 2.2 844 
Ple ¢ Vall \ 67.0 1 30 22.1 94 3.3 0.19 2.67 9.73 78 15.7 18.5 50.4 7.6 0.0 938 
a Se B 66 0 3.62 09 20 4 28 0 03 3.70 615 10 4 13.3 34.9 33.5 4.0 3.9 810 
Watt \ 63.5 1.40 32.1 71 3.0 0.29 2.05 8 94 6 3 14.7 14.7 50.3 140 00 1,079 
— B 63.0 3 66 2.5 27.6 38 0 06 3.10 9 90 10 5 13.9 31.6 40.2 3.8 0.0 867 
75.0 1.25 23.3 5.3 0 34 1.14 6 05 5.2 94 235 50 3 11.6 00 942 
B 67.0 3.10 12.5 280 25 004° 2.41 7.91 4.8 i25 358 43.1 38 0.0 772 
713 119 283 43 33 O19 1.72 605 49 83 190 47 135 76 914 

NOTI A—Carbonized at 540 deg. C B—Carbonized at 700 deg. C. 


plies heat for carbonizing the coal contained in a glass 
combustion tube. The products of distillation pass 
through a tar filter packed with absorbent cotton heated 
by the steam bath (2). The Geissler bulb (3) contains 
normal sulphuric acid for absorbing the ammonia, a 
U-tube containing calcium chloride absorbs water, 
Geissler tube (4) contains strong KOH solution which 
absorbs H,S and CO,, the tubes (5) and (6) contain 
paraffine oil for absorption of benzene. The gas is 
measured in the aspirator bottle (7). The furnace was 
tilted at an angle of 15 deg. to the horizontal to avoid 
cracking of the tar. Results give the yield of coke, tar, 
gas, ammonia and crude benzene. 

The apparatus was designed to run in comparison 
with regular coke plant operation until a correlation was 
obtained. Results are naturally somewhat relative. A 
maximum temperature of 900 deg. C. is called for in the 
Steel Corporation methods. The apparatus affords a 
rapid means of determining in a general way the suit- 
ability of coals for byproduct coking. 

Tests were made with this apparatus at temperatures 
of 700 deg. C. and 550 deg. C. It was found impossible 


to use higher temperatures than 700 deg. C. due to the 
fusibility of the glass tubes employed. In the tests at 
700 deg. C. the progressive distillation method was 
employed, making use of the sliding water jacket pre- 
viously described. In the tests at 550 deg. C. the entire 
tube was gradually heated to the desired temperature. 

Results are tabulated in Table III. The low tar yields 
obtained at 700 deg. C. with some of the coals are not 
to be taken as indicative of the actual performance of 
the coal. In the tests at 700 deg. C., the furnace was 
not tipped at an angle with the horizontal as in later 
tests and the tar in some cases ran back in the tube and 
was decompcsed. 


APPARATUS FOR CARBONIZING 8-LB. SAMPLES 


This apparatus shown in Fig. 1-B is modeled after 
the apparatus used by Prof. S. W. Parr of the Univer- 
sity of Illinois.’ 


‘Use of the apparatus was obtained through the courtesy of the 
Commercial Testing & Engineering Co., 1785 Old Colony Bldg., 
Chicago, Ill. Our thanks are due to W. D. Langtry, president 
of the company, for making poss‘ble use of the apparatus and to 
J. F. Kohout, chemical engineer, for valuable assistance and 
advice in making the tests. 


TABLE IV 
Tests run on 8 lb. of coal 
—Coke—- ——Gas ——Tar 
o™ 
e =~. 
King {1 1,464 73.2 2,580 1.29 155 
3 1,425 713 2,980 1.49 179 
Spring Canyon : 1,464 73.2 4,100 2.05 129 
‘estle C 1,416 70.8 3,040 1.52 214 
Castle Gate 3 1307 698 3350 168 236 
1,376 68 8 2,780 139 213 
Royal Castle Gate 3 1331 666 3040 152 233 
| 1290 645 3860 193 174 
3 1,292 64 6 4,300 2.15 199 
1,406 70 3 2,340 1.17 194 
3 1,390 69 5 2,620 1.31 216 
£384 692 2840 142 182 
3 1,310 65.5 3,140 1 57 202 
Scoffield 1392 696 «21540 
. 3 1,365 68 3 2,780 139 197 
Wattic 1 1262 631 3,900 195 152 
1,282 64 1 4,320 2 16 168 
1,250 62.5 4,940 2 47 192 
asatch Specia 2 9 2 
Wasatch 83 3 1230 o15 5550 279 216 
Sunnyside ! 1,360 68 0 3,240 1 62 189 
3 1,365 68 3 3.650 1.83 212 
Sunnyside 1 1,328 66 4 3,860 1 93 217 
Standard 3 1.335 66 8 4.300 2.15 242 
NOTI 1—As re | 3—-Moisture and ash free 


RESULTS OF LOW-TEMPERATURE CARBONIZATION 


Maximum temperature 1,000 deg. F. 


Gal. per Ton 


Calculated Cal- 
orific Value 


Composition of Gas 


Es 3 
33 
8.1 6.9 26.0 7.2 36.1 8.6 784 
6 
1 6.0 4.9 34.4 99 42.0 2.8 0.0 732 
; 10.4 8.0 7.0 27.0 7.7 41.0 7.0 2.3 813 
11.6 
8.1 71 26 6 5.5 41.0 87 3.0 838 
7.9 $.3 30 0 8 6 40.8 49 2.3 753 
12.0 
: 7.2 46 87 24.0 7.6 49 8 5.3 0.0 904 
8 0 
62 7.1 24.8 7.9 45.0 90 00 887 
8 0 
4 8 4 8.1 8 3 25.0 73 38.9 99 2.5 868 
6 92 
1.2 5 6 49 346 8 3 32.8 5 6 8 2 685 
12.4 
9 8 8 6 8 49 335 8 2 34.4 oa 3.1 757 
10 0 
0 + 50 71 27.8 6 4 43.7 7.9 2.1 858 
6 
3 12.4 6 3 8 1 30.5 6 4 39 7 64 26 824 
4 14.0 


24 
24 
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TABLE V. ANALYSES OF COKES 


— —-Proximate —Calorific— 

4 = Values 

3 s € 2 83 & 

: {1 1.00 19.84 64.35 14.81 0 53 Gain6,793 12,227 
King 34,348: 2 20.04 65.00 14.96 0.54 0.1 6,862 12,352 
.3 23.57 76.43 0.63 8,069 14,524 
Castle 1 1.22 16.51 72.09 10.18 0.40 0.2 7,093 12,767 
Gate. 34,349. 2 16.7! 72.98 10.31 0.40 . 7,181 12,926 
3 18.63 81.37 0 45 8,007 4,413 
Royal Castle | 1.28 16.26 72.08 10.38 049 02 7,112 12,802 
Gate... . 34,350; 2 16.47 73.02 10.51 0.50 7,204 12,967 
3 18.40 81.60 0.56 8,050 14,490 
1 0.86 14.87 72.85 11.42 0.56 Gain 7,081 12,746 
Aberdeen... 34,351. 2 : 15.00 73.48 11.52 0.56 0.3 7,143 12,857 
\3 16.95 83.05 0.63 8,073 14,531 
1 1.60 19.24 69.69 9.47 0.64 0.5 7,226 13,007 
Liberty 34,352. 2 19.55 70.83 9.62 0.65 7,344 13,219 
3 0.72 8,125 14,625 
1 1.48 16.84 68.55 13.13 0.56 0.5 6,913 12,443 
Standard.. 34,353 2 17.09 69.58 13.33 0.57 7,017 12,631 
3 0.66 8,096 14,573 
1 1.18 16.39 73.06 9.37 0.52 0.1 7,240 13,032 
Scoffield 34,354. 2 16.59 73.93 9.48 0.53 . 7,326 13,187 
3 18.33 81.67 ; 0.59 8,093 14,567 
1 1.93 10.46 81.67 5.94 0.73 0.6 7,509 13,516 
Wattis. 34,355 42 10.67 83.27 6.06 0.74 7,657 13,783 
3 11.36 88.64 ..... 0.79 8,151 14,672 
Wasatch i 1.22 13.38 73.88 11.52 050 0.0 7,130 12,834 
Coal Co.. 34,356. 2 13.55 74.79 11.66 0.51 7,218 12,992 
Special 3 15.34 84.66 0.58 8,171 14,708 
(1 1.39 12.32 76.85 9.44 1.09 0.5 7,272 13,090 
Sunnyside. 34,357 { 2 12.49 77.94 957 1.11 7,375 13,275 
\3 1.23 . 8,155 14,679 
} Sunnyside 1 1.44 11.35 78.54 867 0.70 0.3 7,342 13,212 
34,358. 2 11.52 79.68 880 071 7,449 13,402 
12.63 87.37 0 8,168 14,706 
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DIAGRAMS OF EQUIPMENT FOR BYPRODUCT 
COKING TEST 
A. Apparatus for carbonizing 20-g. 


samples. B. 
for carbonizing 8-lb. sample. 


Apparatus 

The coal is carbonized in a vertical retort of 33-in. 
pipe (1). This is surrounded by firebrick jacket (2) and 
heated by ring burner (11). The flame of the burner 
is so regulated that it surrounds the pipe from bot- 
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COKING APPARATUS, 8-LB. SAMPLE, SET UP 
IN THE LABORATORY 

tom to top. Tar condensed in the air condenser (13) is 
caught in the trap (3). Condensate from the water con- 
denser (4) is caught in the separatory funnel (12). 
The gas then passes through the scrubbers (5) and (6), 
through the H,S purifier (7) and is measured in the 
meter (9). Samples of gas are taken for analysis by 
means of the sampling tube (10). The rotary pump 
(8) serves to regulate the pressure, which is measured 
by a manometer. 

In the tests on Utah coals, the maximum temperature 
of carbonization was 1,000 deg. F. This temperature 
was reached in about two hours and maintained for two 
hours longer. Tar and gus evolut:on was as a rule prac- 
tically complete after the first two hours. 

Results are tabulated in Table IV. Analyses of the 
coke are given in Table V. The sample of Sunnyside 
coal used in coking tests was a different sample from 
the one analyzed. In figuring the moisture and ash free 
values for the byproduct yields on this coal an approxi- 
mation was used. 


CHARACTER OF COKE PRODUCED 


Results show that while a number of the coals have a 
marked tendency to coke, Sunnyside is the only coal 
which can be called a good coking coal. Castle Gate 
makes a fair grade of coke. A mixture of one-half 
standard and one-half Sunnyside made a good coke. 

A number of investigators are working on modified 
methods of coking and claim to have made satisfactory 
coke from coals not known as strictly coking coals. 
More research work is necessary before it can be estab- 
lished definitely how far such processes will go in 
making satisfactory coke from non-coking coals. In the 
meantime the matter must be considered as in the 
experimental stages and as something to be worked out 
in the future. 
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Legal Notes 


By WELLINGTON GUSTIN 


Where Trade Custom Becomes Part of Contract 


The Colfax Gin Co., of Colfax, Ga., sued for the 
purchase price of a carload of cotton seed sold by it 
to the Buckeye Cotton Oil Co., contending that it was 
entitled to recover for the amount of seed as shown by 
the weights when loaded at Colfax, the point of ship- 
ment. It was provided by the contract of purchase that 
the defendant was to pay for the cotton seed a stated 
price per ton “f.o.b. Colfax, Ga.” The Buckeye com- 
pany contended that it should pay only for the amount 
of seed received at the point of destination, and alleged 
that “in the cottonseed oil business it is a custom to 
settle and pay for all shipments of cotton seed at mill 
weights—that is, the weight at time and place of deliv- 
ery—and said custom is of such universal practice that 
it becomes a part of all contracts for shipment and pur- 
chase in carload lots of cotton seed, and was a part 
of the contract in this case.” 

The trial court allowed the Buckeye company thus to 
amend it answer. But the Colfax company objected, 
contending that “the contract sued on was not ambig- 
uous and that the Buckeye company could not set up 
and prove in defense of the suit the alleged custom 
which sought to vary the terms of the contract,” and 
that “f.o.b. Colfax,” as contained in the contract, meant 
that title to the seed passed to the buyer as soon as 
loaded and that any loss in weights would fall on the 
purchaser. 

On this controversy the Court of Appeals of Georgia 
held that while a custom or usage of trade cannot be 
set up to vary a written unambiguous contract whose 
terms are incompatible therewith, the words and letters 
“f.o.b. Colfax,” as contained in the contract of purchase, 
would ordinarily mean merely “free on board” at that 
point, and that the purchaser was to be responsible 
for the cost of shipment, and the contract as made was 
therefore silent as to what weights were to govern in 
the settlement for the cotton seed. Therefore the 
amendment allowed the Buckeye company was proper. 
(75 Am. S.R., 73.) And while, in the absence of an 
agreement to the contrary, delivery of freight to a 
common carrier is regarded as delivery to the con- 
signee and any loss or damage to the goods while in 
transit would fall on the purchaser, this rule may be 
varied by agreement (80 S.E., 863); and if at the time 
the contract of purchase in the instant case was made 
there existed such a custom as that alleged by the 
Buckeye company which was of such universal practice 
that it became by implication a part of the contract, this 
would amount to such an agreement as would prevent 
the application of the general rule above stated. 

The defendant debtor herein sent a check to plaintiff 
creditor for the amount which the debtor claimed was 
due. The creditor held this check and the debtor con- 
tended this was accord and satisfaction. On the point 
the court said that in the absence of an agreement to 
the contrary, a bank check thus tendered as in full 
payment is not such until it is itself paid, under the 
Georgia statute. Thus, where a claim is unliquidated 


because of a bona fide dispute as to the amount due, 
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and the debtor sends a check to the creditor for the 
amount which the debtor claims is due, but for less than 
the amount claimed by the creditor, with and upon the 
express condition written upon the check that it is to be 
in full settlement of the disputed claim, it is only where 
the creditor either has agreed to accept or after the 
tender actually does accept such a check as being of 
itself in full settlement of the unliquidated demand that 
the mere retention of such an unpaid check can be set 
up as an accord and satisfaction. 

The evidence in this case being in conflict as to 
whether or not there had been an express agreement 
that the check itself was to be accepted as payment, 
the trial court erred in directing a verdict for the Colfax 
company and the judgment was therefore reversed. 


When Broker Earns His Commission 


The United States Circuit Court of Appeals, Second 
Circuit, reversed the District Court for the Southern 
District of New York in the action brought by Francis 
H. Baldwin against Jardine, Matheson & Co., in which 
judgment was given the defendant. Baldwin sued to 
recover commissions in procuring a purchaser for 10,000 
base boxes of tin plate. His commission was to be the 
sum obtained in excess of $8.50 per base box. After 
hearing the evidence the court directed a verdict for 
defendant, and plaintiff appealed. The question ar- 
gued on appeal was whether a jury question was pre- 
sented which required its submission to the jury. 

The plaintiff alleged that he secured a buyer, the 
American Trading Co., for the 10,000 base boxes of tin 
plate at a price of $9.25 per base box; that Jardine. 
Matheson & Co., Ltd., agreed to and accepted the terms 
of the sale, payment to be made upon receipt of the 
tin plate at the dock of the American Trading Co. 
at Yokohama, Japan. It was further alleged that, in 
violation of the agreement made with the American 
Trading Co., the defendant refused to make delivery of 
the boxes of tin plate, or to pay the commission. 

On the question presented on appeal the court said 
that in an action by a broker. for commission on a sale 
of merchandise, whether the agent who made the pur- 
chase had authority, or whether, if not, his action was 
ratified by his principal, are both questions for deter- 
mination by the jury. 

The plaintiff was entitled to succeed, irrespective of 
whether the defendant acted in good or bad faith in 
endeavoring to deprive him of his commission, There 
is no difference between failure to perform because of 
bad faith or inability. It is sufficient to entitle a broker 
to his compensation if it appears from the evidence that 
a sale was effected through his agency in procuring 
a buyer. If his communications with the purchaser 
have been the means of bringing the purchaser and 
principal together and the sale is agreed upon in con- 
sequence thereof, his right to compensation is perfect. 
The broker is not entitled to compensation for unsuc- 
cessful efforts to make a sale unless the failure has 
been caused by the fault of his principal. When he 
has been allowed a reasonable time to effect a sale. 
and has failed, and the principal has in good faith 
terminated the agency and effected the sale through 
his own efforts, the latter is not liable for commissions 

Again it was said that a court may direct a verdict 
only where the evidence is undisputed and so plain); 
preponderant on one side that it practically become: 
conclusive, so that reasonable minds could not differ as 
to the conclusions to be drawn from the testimony. 
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Adsorption by Silica Gel*— III 


Physical Properties Affecting Plant Design for Solvent Recovery, Drying Air and Industrial Vapor 
Recovery — Vertical Cylindrical and Bed Type Absorbers — 
Typical Plant Testing Records+ 


By E. B. MILLER 


conditions and when dried and activated has a 
moisture content of 5 to 7 per cent. It is a semi- 
transparent, glassy, brittle, highly porous substance. 
Its hardness is from 4.5 to 5.5 on the mineral scale and 
it suffers but slight abrasion with ordinary handling. 
If. when activated, it comes in contact with water or 
other liquid rapid adsorption takes place with evolu- 
tion of heat and the granules are shattered. 
The pores are ultramicroscopic and neither the struc- 
ture nor adsorptive properties are measurably altered 
by pulverizing the gel to pass 200 mesh or heating 


G sn gel is prepared under carefully standardized 
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PiG. 18. RESISTANCE TO VAPOR AND GAS PASSAGE 


zradually to 650 deg. C. Its internal volume is indicated 
by the fact that 1 g. of gel will adsorb 0.41 c.c. of water. 

Gel sized from 8 to 14 mesh and containing 7 per cent 
water weighs 44 lb. per cu.ft. 

The resistance of an 8 to 14 mesh gel bed to the 
passage of air or vapor through it is an important 
practical factor. Laboratory and plant results are given 
in Fig. 13. Plant absorbers have staggered heating flues 
in the bed which modify the laboratory test conditions. 

During adsorption the heat of condensation is liber- 
uted and, despite radiation losses, a rise of as much 
us 25 deg. C. in gel temperature has been noted when 
there was no attempt to cool the gel by ventilation or 
water jacketing during the adsorption cycle. 

Gel can be used either in the granular or pulverized 
‘orm and the work with semi-commercial scale bed type 
absorbers for granular gel and that now under way with 
pulverized gel will now be described. 

The first plant absorber is shown in Fig. 14. It is a 
vertical cylinder with vertical heating and cooling tubes 


_*Paper presented before the American Institute of Chemical 
i-ngineers, Montreal, June 28, 1920. 

*For Parts I and II see CHEM. & MET. ENG., vol. 23, Nos, 21 
na 25, Dee. 15 and 22, 1920, pp. 1,155 and 1,219. 


1 in. in diameter on 2-in. centers passing through the 
gel bed, which is 26 in. deep supported on a screen about 
the middle of the cylinder. Hot gases or cooling air or 
water may be passed vertically through the tubes and 
the gas for adsorption enters and leaves by side outlets 
below and above the gel bed, which contains 250 lb. of 
8 to 14 mesh gel. Most of the practical work on SO 
adsorption and recovery was done with this absorber. 

The first absorber did not have welded tubes, and to 
overcome difficulties in keeping it tight and getting even 
distribution of the heat the second absorber was built. 

Figs. 15 to 17 show the second bed type absorber 
plant. The absorber A is a rectangular steel box 3 ft. 
9 in. x 3 ft. 6 in. x 2 ft. 10 in. high with a 420-lb. 
gel bed 9.75 sq.ft. x 13 in. deep, supported on a per- 
forated metal screen. Through the gel bed passes a 
series of horizontal l-in. tubes on 2-in. centers. These 
tubes are welded to the tube sheets, which are inclosed 
on both sides of the absorber by flue boxes so that com- 
bustion gases, air, or cold water can be run through the 
tubes to heat or cool the gel, 

The plant as shown is arranged for drying air. The 
air enters through an orifice meter B, Figs. 15 and 17, 
passes into the absorber A at the lower right corner 
and up through the cool gel bed, where it is deprived 
of its moisture, thence by the upper left corner of the 
absorber through valve 1 to a 
Roots exhauster C and out by 
valve 2 for use as desired. 

If it is desired to continu- 
KA ously make a high extraction 
of the vapor a second absorber 


yy should be connected in series 
is , = when the effluent from absorb- 
"hs er A indicates it is reaching 
the break-point and absorber 
& 1 5 A is continued in circuit until 
pe the gel is saturated. The air 
K Terereerereeee. is then cut off at damper 1 and 
the gel is dried or reactivated 
S by heating and sweeping hot 
Rok air through it. The heating 
st or evacuating cycle is shown 
ty ali in Fig. 15. Combustion gas 
cr hot blast is admitted alter- 
nately by the dampers 2 and 3, 
passing through the tubes in 
"|| the gel and out by dampers 5 
Se LLELLLLULLD and 6 to the heat exchanger 
5 D. Air is admitted to the heat 


exchanger on the lower right 
“veater — — side, is heated and passe 


through valve 5 to the bottom 
inlet of the absorber, thence 
through the gel to the blower 


FIG. 14. VERTICAL 
CYLINDRICAL 
ABSORBER 
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Sweeping Outlet interval before the first one 

reaches its break-point while 


the third one is on its heat- 


ing and cooling cycle. 
In the pulverized gel ab- 
sorber the activated dust is 


FIG. 15. 


and to waste through the valve 2, carrying with it the 
released moisture. 

When the gel is dried cooling may be hastened, if 
necessary, to prepare it for the next absorption cycle 
by blowing cold air from inlet valve 3 through valve 4 
and dampers 9 and 3 through the absorber tubes and 
out by damper 5. Water spray is used with this cooling 

Oulet Cooling Air 
Waste Combustion Outlet Air 
Vases 


©0000000000000000 


FIG. 16. ABSORBER BOX AND CONNECTIONS 


air at the start and the tubes and flue boxes are flooded 
with water when the temperature is below the boiling 
point. The next cycle can be started when the tempera- 
ture has been reduced to 75 


deg. C., as the air being dried 
Cooling Water /niet 


BED TYPE ABSORBER AND CONDENSER PLANT 


fed into the gas stream dis- 
charging into a dust filter, 
adsorption taking place in the 
duct and filter bags. 

This method is attractive 
from several points of view. 

It requires only standard 
equipment such as is regu- 
larly used in feeding powdered 
coal and in dust separating 
in metallurgical plants. 

It seems clear that a smaller quantity of gel would 
be required for a given duty than with a bed type 
absorber, because there is no time lost in heating and 
cooling an absorber nor is there any idle gel in an 
absorber bed. 

The heat is economically applied since the heater is 
always hot, as against the intermittent heating and cool- 
ing of the bed absorber. 

Preliminary tests in the laboratory using 80 and 200 
mesh gel in a current of air with 2 to 6 grains of mois- 
ture per cu.ft. reduced the effluent in one stage to from 
1.0 to 1.3 grains. In the above tests the time of con- 
tact between air and gel did not exceed four seconds, 
which later experiments have shown to be inadequate. 
Apparatus now under construction will permit longer 
and better contact. 

Fig. 18 is a suggested flow diagram for a pulverized 
gel absorption plant. 


EXPERIMENTAL PLANT RESULTS 
A large number of tests were made with the No. 1 


absorber on the adsorption and recovery of sulphur 


dioxide from air mixtures ranging in concentration 
from 2.5 to 8.75 per cent by volume. The data are too 
bulky to include in this paper. 

Fig. 19 gives the results of a typical run on adsorption 
from an 8.75 per cent mixture. The mean temperature 
of the gel at the end of the run was about 40 deg. C. 
and it adsorbed 17 lb. of sulphur dioxide, or 6.8 per cent 
of its own weight. 


will assist in the cooling and 


the jacketing water will lower 
the gel to a moderate temper- 
ature before the break-point 
is reached. 

The air drying tests were 
made in this absorber. 

A third type of bed ab- 
sorber using granular. or 
unsized gel flowing slowly 
through a louvered or screened seta 
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For continuous operation @ / 


and uniform product three 
fixed bed type absorbers are 2 
needed so that a second one 
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Referring to the curves already given it will be seen 
that this corresponds approximately to the saturation 
value. 

A number of tests on the recovery of adsorbed sulphur 
dioxide were made using absorber 1. 

Starting with an 8 per cent mixture of sulphur di- 
oxide and air, the gel adsorbed 5 to 6 per cent of its 
weight of sulphur dioxide. The absorber was then 
heated to about 125 deg. C. and the vapor pumped off. 


FIG. 18. FLOW DIAGRAM PULVERIZED GEL PLANT 


Most of it came off at a 25-in. vacuum. The liberated 
vapor was liquefied at 25 deg. C. by compression. The 
details of these experiments it is not necessary to 
give here. 

In other tests the gas was delivered by the vacuum 
pump directly to a drv gas meter. At frequent intervals 
analyses of the gas were made and the volume noted. 

Fig. 20 shows the results of a typical run made in 
this way. It will be observed that the absorber was 
partially evacuated for a few seconds before heat was 
applied and the gas wasted for this brief interval, in 
order to eliminate as much of the air in the apparatus 
as possible without waste of sulphur dioxide. The first 
analysis, made at the end of four minutes, when the 
temperature of the gel was about 65 deg. C., showed 85 
per cent sulphur dioxide. 

In plotting the curve which expresses the vapor 


Tota! SO2 used /32.7 Cubic Feet 
SO, adsorbed 96.63 Cubic Feet /5.95Lb. 
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FIG. 20. TYPICAL PLANT RECORD 


liberated as percentage of the total quantity adsorbed 
it was assumed that the average composition of the 
vapor during the first four minutes was 57 per cent. 

Making this assumption, we see that during the first 
eighteen minutes about 90 per cent of the total vapor 
was liberated at a mean concentration of 75 per cent. 
The 25 per cent air resulted partly from the air origi- 
nally present in the absorber and connecting pipes, but 
mainly it resulted from leaks in absorber, valves and 
pump. 


AIR DRYING 


Fig. 21 is a composite of the results obtained in eight 
runs with the second absorber with an air current 
through the absorber of 330 cu.ft. per minute, or at 


Inlet Air 


Air Rate 330 cu.ft/min. 
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FIG, 21. COMPOSITE OF EIGHT RUNS ON DRYING AIR 


the rate of 33.8 cu.ft. per sq.ft. of gel bed, or 0.78 cu.ft. 
per lb. of gel. These runs were made in March, so that 
unfortunately the atmospheric humidity in none of these 
tests exceeded 5.3 grains per cu.ft. Few of our large- 
scale tests as yet show the sharp break-point obtained 
in the laboratory work, but it will be noted that if we 
assume the allowable end point to be when the dried air 
rose in water content to 0.7 grain per cu.ft. the gel was 
in service an average of three hours, or that one 420 lb. 
absorber dried over 59,000 cu.ft. of gas before the 
water content of the outgoing air rose to 0.7 grain. 

The 0.7 grain end point is assumed because it is 
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below the moisture content in any continuous run of a 
Gayley dry blast plant of which we have record. 

Fig. 22 is of a run at 225 cu.ft. per minute rate when 
the humidity averaged about 4.5 grains per cu.ft. and 
the outlet air reached the 0.7 grain end point in four 
hours, forty-five minutes, finally rising above this point 
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FIG. 22. DRYING AIR AT A RATE OF 225 CU.FT. 

in five and one-half hours. When atmospheric humidity 
was below 2 grains runs of six and seven hours have 
been made without reaching the 0.7 grain end point. 


INDUSTRIAL APPLICATIONS 


It will have been seen from the preceding discussion 
that silica gel is adapted to recovering the vapors of 
all liquids. 

This property may be applied to the following among 
many other practical commercial problems: 

Drying air: Air conditioning; dry-air blast for fur- 
naces. 

Gasoline recovery: From gas wells; casinghead gases; 
losses from storage tanks; losses in oil refineries. 

Solvent recovery: All industries using volatile sol- 
vents. 

Recovering industrial vapors: Notably sulphur diox- 
ide and oxides of nitrogen. 

Selective separation of mixed gases. 

A more specific list of possible applications is not 
within the limits of the present paper. 

While further work remains to be done to reduce the 
above applications to commercial practice, we feel that 
the theoretical and scientific aspects of the problem have 
been completely solved, and that to make commercial 
application requires only the perfection of mechanical 
equipment, which presents no serious engineering diffi- 
culties. 

The progress already made in this direction, as 
indicated by the results of the experiments here re- 
corded and other experimental operations now under 
way, conclusively establish the practicability of silica 
gel as a means of recovering the various vapors men- 
tioned above. 
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British Progress in Chemistry* 
By WILLIAM MACNAB 


HE war has shown up very clearly many of the 

weaknesses in our technical educational system. On 
the other hand, it has brought many professors into 
close association with technical men and processes, and 
this no doubt has produced a greater appreciation on 
their part of the necessity of providing more technical 
instruction for students who purpose to enter chemical 
industry. Many of the drawings and reports to be 
issued should prove of much assistance to universities 
and teaching institutions in carrying out technical 
instruction, by showing good methods of applying scien- 
tific data to industrial questions, and, by presenting 
concrete examples, thus vitalize to many students the 
apparently less interesting field of thermochemistry and 
other branches of physical chemistry. 

The resources and ingenuity displayed in meeting the 
complicated problems arising from the necessity of 
devising means of protection against gas attacks and 
the production of gases for attacks show that the 
country possesses ample chemical ability to meet any 
calls which may be made. 


CLOSER CO-OPERATION ESSENTIAL 


But to meet the chemical industrial competition 
closer co-operation between the more strictly theoretical 
and technical workers is essential, and above all a class 
of business and financial men must be developed whose 
education has been sufficiently broad to enable them 
to realize the sure foundations on which scientific con- 
clusions rest, and to trust their scientific and technica! 
advisers. 

in this country there has been too little mutual 
trust and appreciation of each other, and it must be 
the serious endeavor of all concerned to develop such 
sure methods of working out new processes in all details, 
and clearly presenting the results, that the business 
man may have a well-defined picture of the advantages 
to be gained and the cost to be incurred, in so far as 
the factory is concerned. 


CHEMICAL ENTERPRISE SUFFERS FROM IGNORANCE 


Chemical enterprise has suffered much from the 
comparative ignorance of many who entered upon its 
difficult path. On the one hand, the air of mystery 
which often surrounds it to the lay mind leads to 
expectations of almost magical results and exaggerated 
hopes which are rarely fulfilled. 

The business man is often not entirely to blame, for 
the chemical projects have often been presented to 
him in a very insufficiently considered manner, so that 
the attractive points—although no doubt truly put 
forward—were not sufficiently counterbalanced by a 
well-reasoned statement of all the sides of the ques- 
tion. Hence disappointment and loss of faith, or, at 
any rate, considerable skepticism in regard to future 
chemical projects. 

On the other hand, if a non-scientific man has the 
final decision in regard to a chemical process, his lack 
of understanding of his technical staff and of faith 
in their requests, which may go against his so-called 
common sense, may be as prejudicial as the unreasoni! v 
hope before referred to. Unfortunately this troub'e 


*From the introduction to Ministry of Munitions’ publication 
~ Preieinety Studies for H. M. Factory, Gretna, and Study for 
an Installation of Phosgene Manufacture.” 
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arises from the lack of general scientific knowledge 
among all classes of society and the failure to appreciate 
what scientific work stands for, as well as reluctance to 
make use of the scientific information which is available. 


ATTITUDE TOWARD CHEMICAL INDUSTRY MUST 
BE ALTERED 


But if we are to hold our own in the world competi- 
tion, the attitude to chemical industry must be altered 
very considerably. Greater knowledge on the part of 
those directing chemical work and the substitution of 
the rule-of-thumb men (who are often in complete 
charge of complicated processes) by intelligent chemists 
who will make it possible for real progress to be made 
are among the more obvious reforms to be introduced. 

Shrewd common sense and good powers of observa- 
tion have enabled some of our non-scientific owners 
or managers of chemical factories to achieve some- 
times a considerable amount of success, which has 
developed in them a corresponding contempt for, and 
distrust of, scientific control. 

It must be admitted that when a young chemist has 
been taken on in such a works the results frequently 
have been unsatisfactory, due to lack of knowledge on 
both sides. Truly Solomon was right when he insisted: 
“Get wisdom, get understanding.” To get it, however, 
implies hard work and a certain amount of modesty 
which does not count too much on the influence of 
heredity. 


PROBLEMS OF YOUNG CHEMISTS IN INDUSTRY 


Our teaching institutions do not turn out industrial 
chemists ready to step into a works and successfully 
control processes straight away, nor perhaps is it to 
be expected or desirable that they should, for after all, 
works experience and the controlling of men can only 
be learned in a works. Sometimes the young chemist’s 
position in a works run on rule-of-thumb principles is 
very trying. His inexperience may lead him into 
trouble, and his mistakes will cause unholy joy to the 
rule-of-thumb foreman and anger or dissatisfaction to 
the uncomprehending employer, with the probable result 
that he is confined entirely to the laboratory or even 
dismissed, and scientific control has thus apparently 
been found to be a fraud. 

Or he may develop an unjustified contempt for the 
“rough and ready” people with whom he has to work, 
forgetting that the ability to produce something, 
although unable scientifically to understand and explain 
the process, is worth more in a works than scientific 
comprehension of the process along with lack of tech- 
nical ability to carry it out, or knowledge of pitfalls, 
should a change be undertaken in the existing practice. 

It seems ridiculous to have to plead for the full 
and proper use of chemists in chemical works, but to 
those acquainted with the smaller works, and even 
some of the larger ones, it is known that the necessity 
exists. 

The difficulty would be largely solved if men with 
good chemical training were in charge of chemical 
works, for then they could see to the works’ training 
of the young chemists who came under them and pre- 
vent them from making rash experiments and, at the 
same time, utilize to the full extent any knowledge 
or initiative which they might possess. Above all, such 
a manager would not be jealous of the chemist. 

Repeated opportunities of visiting during the war 
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most of the French factories employed in making explo- 
sives and allied chemical products filled one with great 
admiration for the work accomplished and the devel- 
opments carried out, and it is evident that a chemical 
industrial renaissance has taken place in France and 
manifestly they intend to develop chemical manufacture 
which the war has shown they can carry on well. 

In this country there has also been great chemical! 
development and a new spirit of scientific control and 
efficiency has been made known widely. Magnificent 
results have been achieved, but not through rule-of- 
thumb methods, which one would fain hope were buried 
forever. 


DEVELOPMENT ON SCIENTIFIC LINES URGED 


It has been abundantly shown that the chemical 
knowledge and ability in this country, when adequately, 
directed, can hold its own with that of any other land, 
but the stimulus of the common aim of quantity of 
output and excellence of production, generated by the 
war, must not be allowed to die out. Every endeavor 
should be made by professors and students, technical 
and business men interested in chemical manufactures, 
as well as by the government, to get to understand 
better the aims and requirements of one another, and 
co-operate in remedying any weaknesses in our system 
and in developing chemical industry on sound scientific 
lines. 

Progress means change, and the chemical manufac- 
turer should be prepared for having one process ousted 
by a newer and better way of working, and should 
reckon with the necessity of scrapping plant from time 
to time if he is going to keep pace with improvements. 


PROGRESSIVE SPIRIT NECESSARY 


Sometimes chemical enterprise is deprecated on the 
ground that no sooner is one method established than a 
new process threatens to supersede it and therefore 
there is no certainty of permanence. A truly pro- 
gressive spirit is necessary and the mental laziness 
which tends to condemn new ideas because they upset 
a smoothly running process must be replaced by greater 
alacrity to undertake new methods with all the attendant 
trouble, otherwise a back seat will soon be taken by the 
firm or nation which will not wake up and keep awake. 
More friendly and intelligent co-operation among mas- 
ters and staff and ordinary workers will do much to 
make progress easier. Already there are indications 
of sounder and humaner ideas coming to the sur- 
face, and seeing we have all to spend the greater 
part of our life working in some capacity or other it is 
surely worth while endeavoring to make the work as 
interesting as possible. 


COMPETITION Must BE MET 


All the chemical manufacturers of the world have 
been greatly developed and stimulated by the war and 
competition will be keener than ever on all sides. The 
old rule-of-thumb practice which prevailed in so many 
of our chemical factories must go and be replaced 
through scientific control of every stage of the process. 

The necessary data and information are available in 
the country and there are plenty of chemists with brains 
who can carry on and develop the good work begun. 

The young chemist who starts work in a chemical 
factory finds himself confronted with plant instead of 
apparatus, much of which involves mechanical devices 
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of various kinds, pumps and blow casks for moving 
liquids, mechanism and compressed air for agitating 
liquids, various methods of applying heat, ete. He 
should make it his business to get first-hand knowledge 
of the way each part of the plant acts and a thorough 
understanding of the principles on which it works and 
is constructed. 

To do this he should take his coat off when a break- 
down or stoppage occurs and see for himself what has 
been the cause, and learn and help to put matters right. 
Only in this way can he develop that knowledge of the 
capacities of a plant and sympathy with it which will 
enable the best results to be obtained. 

A plant should be treated well and considerately, 
and its legitimate work capacity not overtaxed. Careful 
attention to its smooth running and maintenance in 
good condition will be richly repaid in steady and uni- 
form output. 


MANUAL WORK BY THE CHEMIST SOMETIMES 
NECESSARY AND EXPEDIENT 

There is nothing infra dig. in a highly trained scien- 
tific man doing the manual work involved in any of the 
processes under his control. Thereby he acquires a 
greater sympathy with and understanding of the men 
who have to do the regular manual work, which enables 
more just judgments to be formed as to what consti- 
tutes a fair day’s work, and develops a mutual respect 
between chemist and workman. 

One does not rejoice in dirty work per se, but, as 
a means to an end—viz., the intelligent understanding 
of plant and process—it should be cheerfully undertaken 
when occasion arises. Also the more carefully a plant 
is controlled the fewer interruptions and occasions 
for rough work will arise. 

In the laboratory the chemist is trained to work 
quantitatively in so far as the main constituent he is 
preparing or substance he is analyzing is concerned, but 
he is seldom required to account for the quantity of 
reagents he employs or the amount of heating or cooling 
and water for washing he utilizes to effect his end. 


PROBLEMS OF THE PLANT CHEMIST 


In the factory these questions become of first-rate 
importance and must be carefully attended to. Every 
part of the process should be quantitative, and thereby 
it acquires added interest. The plant should be care- 
fully calibrated, so that accurate measurements and 
weights of all materials used can be ascertained, and 
frequent stock taken in order that yields and losses 
may be accurately known and any departure from the 
normal at once detected. Let the chemist keep prom- 
inently before him in large figures the losses, so that 
they may be a constant incentive to greater efforts to 
bring them down to the irreducible minimum. 

In order that the chemist in charge of a process may 
work it to the greatest advantage he must be provided 
with all available knowledge on the subject, and must 
be encouraged to investigate by means of laboratory and 
plant experiments all obscure points and losses. To this 


end he should be taken as far as possible into the 
confidence of his employer in regard to costs, so that 
he may realize the necessity of economy in all direc- 
tions and be able to measure in one of the terms of 
industrial success—viz., money—the results of modifica- 
tions and improvements which he may introduce. 

co-operation 


Intelligent and sympathetic among 
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those in charge of different departments is necessary 
if the greatest efficiency is to be obtained. Some works 
have followed the opposite practice and kept the sec- 
tions in water-tight compartments. Profits have no 
doubt been made under such systems, but not so great 
as when the heads and their assistants have opportunity 
to discuss their several problems together and help one 
another by trying to work into one another’s hands. 
Without this co-operation the nation loses greatly both 
in material and the improvements which are sure to flow 
from the brightening of intellects by free discussion 
together. 

It sometimes happens that owing to exceptional cir- 
cumstances profits are made alongside of great waste of 
material. Such a state of affairs is a national misfor- 
tune and, apart from the loss of material, which 1s 
also likely to be a nuisance to other people, it is demoral- 
izing and engenders a careless, unscientific spirit in 
those conducting the operations. Preventable waste of 
any kind should be considered a sin against mankind. 


INTEREST BY THE EMPLOYEE AN AID TO 
BETTER RESULTS 


One of the most powerful aids to success would be 
the intelligent and loyal co-operation between employer 
and employee with the object of getting the best results 
from the process being worked. Interest in the work 
in hand leads to better work being done, and one 
tendency of the time seems to be a revolt of the indi- 
vidual from being regarded as a “hand” or human 
machine, and a demand that some of the necessary 
monotony of the daily task should be brightened by 
learning as much as possible of the meaning of what is 
being done and the ideals to be striven for. 

The work of a chemist on a plant, although much more 
varied, can become monotonous too, unless he can see 
beyond the immediate daily round, and have the interest 
and stimulus of knowing the profit or loss on his opera- 
tions, while his attention should be concentrated on the 
production of the manufactured article at the lowest 
cost and greatest efficiency. 


British Cast Lron Research Association 

Good progress is being made with the organization 
of the British Cast Iron Research Association, which 
has abandoned the somewhat cumbersome title of the 
British Gray and Malleable Cast Iron Industries 
Research Association in favor of the shorter one. 
Articles of association have been drawn up and approved 
by the council. Lord Weir of Eastwood has accepted the 
office of president, H. B. Weekes, F.I.C. (Vickers, Ltd., 
Barrow), has been appointed chairman of the council, 
and three additional vice-presidents have been elected. 

The basis of subscription of ordinary members has 
been fixed according to the number of persons employed 
in the iron founding departments of the businesses. 
For gray iron foundries the rates are five guineas per 
annum for less than twenty-five employees, ten guineas 
for between twenty-five and fifty, and an extra five 
guineas for every fifty additional employees or fraction 
thereof. For malleable iron foundries, five guineas per 
annum for under twenty-five employees, and above that 
number the rates are those for gray iron foundries 
increased by 25 per cent. Pattern-makers, clerks, etc., 
are not to be included in the count of employees. Many 
of the largest firms in the industries are supporting the 
association, and ample financial assistance is promised. 
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Production of Electrolytic Cadmium 


A Discussion of the Methods of Producing Cadmium From Impure Zinc Electrolyte, Together With Its 
Purification From Arsenic, Iron, Copper and Thallium—Cell Room and Melting 
Practice Is of Extreme Importance, and Is Given in Detail 


By H. R. HANLEY* 


the production of metallic cadmium described in 

this article was conducted at the Mammoth 
Electrolytic Zinc Plant of the United States Smelting, 
Refining & Mining Co., at Kennett, Cal. The broad 
development policy adopted by the company, together 
with generous financial assistance and helpful sugges- 
tions received from the technical men in other depart- 
ments, was essential and contributed largely to the 
success of the undertaking. 


of the electrolytic process for 


RAW MATERIAL 


In practically all ores cadmium is present in very 
minute quantities only. Its production, except as a 
byproduct where the major portion of the expense of 
manufacture is borne by some other more commercial 
metal, is unprofitable. Bag-house condensation products 
from lead and copper furnaces constitute important 
sources of raw material from which cadmium may be 
recovered. Production from this material is, to a cer- 
tain extent, accomplished electrolytically. Another 
source of raw material is from zinc ores and blue pow- 
der. Cadmium is obtained from these by fractional 
distillation. 

This article describes the production of cadmium by 
the wet process of extraction, purification of solution 
and electrolytic deposition, the raw material being a 
bag-house condensation product from the copper fur- 
naces of the Mammoth plant of the U. S. S., R. & M. 
Co., Kennett, Cal. The analysis of the raw material is 
approximately 0.55 per cent Cd, 19 per cent Zn, 6.6 
per cent As, with appreciable quantities of Te, Se, Co, 
Ni, Tl, and of the more commercial metals such as Cu, 
Au, Ag, Bi and Pb. This raw material is treated for 
the recovery of zinc by the electrolysis of a sulphate 
solution. By leaching the raw material with sulphuric 
acid a solution of the following composition results: 

Zn Cu Cd Fe Mn As Bi Co Ni TI Te 
Grams per liter 96.0 8.0 5.0 2.0 0.04 0.5 tr. 0.015 0.012 tr. tr. 

In the process for the recovery of zinc the solution 
is treated with powdered limerock and agitated by air 
in order to precipitate the iron and traces of arsenic. 
This treatment also removes about 40 per cent of the 
Cu, but none of the Cd. A solution results which con- 
tains about equal amounts of Cu and Cd. By using 
zine dust or other form of zinc, precipitation of the 
copper and the cadmium is effected in the form of a 
black mud, which contains approximately 25 per cent 
Cu, 25 per cent Cd and 30 per cent Zn. This copper- 
cadmium-zine precipitate is the raw material from 
which the cadmium is recovered. 

When arsenic is not present in the precipitate, the 
steps of the process are: 


_*Formerly superintendent, Kennett Electrolytic Zine Plant, 
United States Smelting, Refining & Melting Co. 


1. Leaching the copper-cadmium-zinc mud with dilute 
sulphuric acid. 

2. Separation of solution from the residual copper 
mud. 

3. Precipitation of cadmium from solution as sponge 
metal. 

4. Solution of the cadmium in acid cadmium-elec- 
trolyte. 

5. Removal of iron from the solution. 

6. Removal of thallium (when necessary). 

7. Electrolysis. 

8. Melting and boxing for market. 

The copper-cadmium-zine precipitate must be kept 
moist in order to prevent oxidation of the copper, else 
this would dissolve during the leaching operation and 
foul the cadmium solution: The wet precipitate is 
leached at about 60 deg. C. with dilute sulphuric acid 
containing 250 g. H,SO, per liter in a paddle agitation 
tank suitably vented to prevent gases entering the build- 
ing. When the zinc and cadmium are leached from the 
precipitate and the acid in the solution is reduced to 
10 g. per liter, sufficient powdered limerock is added 
to consume approximately 80 per cent of the acid. 
Hydrated lime is then used to neutralize completely the 
remaining acid. Reasons for this procedure will be ex- 
plained under the heading “Cadmium and Zine Separa- 
tion.” The copper residue is separated from the solu- 
tion by filtration and is eventually sent to the copper 
plant, where it is recovered as blister. The filtrate is 
treated for the separation of cadmium and zinc. 


SEPARATION OF CADMIUM FROM ZINC 


The following facts are important in connection with 
the separation of these metals in a sulphate solution. 
Powdered limerock will not precipitate cadmium. It 


TABLE I. PRECIPITANTS FOR ZINC IN PRESENCE OF CADMIUM 
Zn Cd Temp. Hours 


Test Present Present of Agita- Effect of Re- 
No. in Sol. inSol. Reagent Added Sol. tion agent 
1 0.95 2:3 Powd. limerock Room 16 No effect 
2 0.95 + Powd. limerock Room 300 No effect 
3 0.95 a<2 Powd. limerock Room 300 No effect 
80 1 No effect 
4 0.95 2.5 Zn(OH)e2 80 | Ppt. of cad- 
mium but not 
complete 
5 0.95 a2 CaO 80 1 Ppt. of zine 
and traces of 
cadmium 
6 0.95 2.5 CaO 80 I Ppt. of zine 
and traces of 
cadmium 
7 0.95 none Powd. limerock 80 I Compl. ppt. 
of zine 


will completely precipitate zinc where cadmium is ab- 
sent. There is no precipitation of zinc by the limerock 
where cadmium and zinc are present in the solution in 
approximately equal amounts. Table I will illustrate 
these facts. 

In each of the tests in Table I except the last there 
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was used 100 c.c. zinc sulphate solution, containing a 
total of 0.95 g. zinc and 50 c.c. cadmium sulphate solu- 
tion containing 2.5 g. cadmium. Powdered limerock 
and hydrated lime were employed for the precipitation 
of the zinc, using 10 per cent and 5 per cent in excess, 
respectively. Zinc hydrate was used for the precipita- 
tion of cadmium, with 10 per cent in excess. Con- 
siderable care is necessary when precipitating zinc as 
hydrate from cadmium sulphate solution by means of 
lime (CaO), and it is doubtful if this could be carried 
out economically on a large scale. Washing the zinc 
hydrate precipitate reasonably free from cadmium salts 
involves the use of excessive wash water, while the un- 
washed cake will carry from 5 to 8 per cent cadmium. 


PRECIPITATION OF CADMIUM SPONGE 


In view of the unsatisfactory separation of zinc and 
cadmium by precipitation of one of these metals by a 
base, the precipitation of cadmium was finally effected 
by another method. It was found that cadmium is quite 
rapidly precipitated on sheet zinc as sponge metal, and 
will accumulate on the sheets to the thickness of ? in 
(2 em.) before it becomes non-coherent. The cadmium 
sponge contains only a very small quantity of zinc, the 
average being 2 to 3 per cent. 

Cadmium sponge can be thus precipitated from a 
neutral solution by means of metallic zinc, preferably 
in form of cathode sheets obtained from electrolytic 
zinc operations. These sheets are supported in a cylin- 
drical tank with provision for agitating the solution 
by paddles. Provision is also made to prevent zinc 
scrap from falling to the bottom, where it would be- 
come mixed with the cadmium sponge. 

With a high rate of agitation cadmium is galvanically 
precipitated as a semi-metallic coating and considerable 
effort and time are required to remove it. In this form 
it is very slowly soluble in the dilute sulphuric acid solu- 
tion obtained from the electrolytic cadmium cells. Fur- 
thermore, if the paddle is sufficiently close to the bottom 
of the tank to rub against the accumulation of cadmium 
sponge, the sponge will be compressed into hard, flat 
pieces which have a semi-lustrous texture and are but 
slowly soluble in the final leach with acid cadmium 
electrolyte. 

To overcome these difficulties, precipitation is per- 
formed in a cylindrical tank with properly supported 
zine sheets. The paddles revolve at approximately 
3 r.p.m, and there is a large clearance between the tank 
bottom and the paddle. This method produces a volumi- 
nous cadmium sponge on the cathode sheets j to 1 in. 
(22 mm.) in thickness, which can be largely removed by 
shaking the sheets and almost completely removed with 
a stripping tool. 

APPARATUS USED 


The apparatus used for carrying out the operation 
consists of a tank 6 ft. in diameter by 5 ft. in height 
(1.83 x 1.52 m.) holding 600 gal. (2,300 liters) of solu- 
tion containing 80 g. zine and 66 g. cadmium per liter. 
Two wooden racks hold with reasonable security a suffi- 
cient number of zinc sheets to precipitate the cadmium. 
The ratio of 1 sq.ft. superficial area per 3 gal. (1 sq.m. 
to 120 liters) of solution is satisfactory, although this 
can be varied according to local conditions. The zinc 
sheets are spaced 24 in. (64 mm.) apart and are held in 
position by horizontal copper wires suitably placed. The 
floor of the rack is solid, as well as the sides to the 
depth of 4 in. (10 em.), and prevent the fragile scrap 
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from falling to the bottom of the tank. After these 
racks are loaded with electrolytic zinc sheets they are 
lowered by a chain block into the cadmium and zinc 
sulphate solution, being supported slightly above and 
clear of the paddle. This is mounted on a vertical 
shaft. Precipitation proceeds with a slow movement of 
the solution past the plates, When the solution 
becomes depleted in cadmium the racks are raised for 
complete cleaning of the zinc sheets, after which the 
sheets are replaced in the rack and lowered into the 
solution for the removal of substantially all the remain- 
ing cadmium. When the cadmium in solution has been 
reduced to a trace, the zinc content has increased from 
approximately 80 to 118 g. per liter. The zinc sulphate 
solution is then sent to the electrolytic zinc plant for 
the recovery of this metal. 

Cadmium sponge is washed twice with warm water by 
decantation, drained and shoveled out of the tank. 
Hand removal of the sponge cadmium is necessary 
because it will not flow from the tank in suspension 
through a pipe, launder or even through a short nipple. 
The sponge is now ready to be charged into tanks for 
dissolving the cadmium by means of spent electrolyte. 


Copper to Smelter 
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FIG. 1. FLOW.SHEET ELECTROLYTIC CADMIUM PLANT 

Tanks used for dissolving the cadmium sponge are 
shallow, to facilitate stirring the mixture with a wooden 
hoe, this being done once or twice in eight hours. 
Three of these tanks, 6 ft. in diameter by 24 ft. high 
(1.8 x 0.76 m.) are required for the production of 300 
to 400 Ib. (150 kg.) cadmium per day. The tanks are 
tightly covered and provided with a vent to the outside 
of the building, one half of the tank cover being hinged. 
In order to effect a rapid solution of the cadmium 
sponge, steam coils are placed within the tank and the 
temperature of the solution maintained between 50 and 
60 deg. C. Cadmium sponge is charged into these tanks 
and acid cadmium electrolyte is added. 

It is necessary that little or no arsenic be present at 
this stage, because of the likelihood that the workmen 
will breathe some of the violently poisonous gas of 
reaction. If arsenic is present in the original copper- 
cadmium precipitate, a modification of this procedure 
becomes necessary, which will be described later. 

When a sufficient amount of solution, containing 90 
to 100 g. Cd per liter, is accumulated, it is treated for 
the removal of iron. This is accomplished by the addi- 


tion of hydrated lime, air agitation being used to cause 
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oxidation of the iron. The iron precipitate is separated 
from the pure solution by filtration, and the solution, 
if low in thallium, is delivered to the feed tank which 
supplies the electrolytic cells. When thallium has 
accumulated to a certain amount, the solution is treated 
for its removal. 


REMOVAL OF THALLIUM 


Thallium in amounts greater than 0.4 g. per liter has 
a decidedly detrimental effect on the character of the 
electrolytic cadmium deposit, and further causes an 
undue amount of oxidation of the cadmium in the melt- 
ing operation. The element first made its presence sus- 
pected by the occurrence of a brown precipitate when 
making the routine acidity determination on the elec- 
trolyte. Its presence was then confirmed and a method 
developed for its removal. 

Thallium resembles lead and manganese in some of 
its reactions and has two valences. The different 
characteristics of the lower and higher valence of the 
metal in solution have an important bearing on its 
separation from cadmium. Thallous compounds are 
not precipitated by hydrated lime, limerock or other 
bases, whereas cadmium is precipitated by almost all 
bases except limerock. Thallic compounds are pre- 
cipitated by all of these bases. Thallic compounds are 
very easily reduced and the higher valence can be 
obtained only by strong oxidizing agents, such as 
potassium permanganate, bromine, iodine, etc., or by the 
anodic oxygen produced in the electrolytic cell. The 
higher form is transitory only and is slowly reduced on 
standing, after the effect of the oxidizing agent is gone. 

Precipitation of cadmium by a base in presence of the 
soluble thallous salts is possible, but involves the 
handling of large quantities of cadmium precipitate. 
The removal of thallium in the thallic state by a base 
after electrolysis is not economical, because of the loss 
of acid which would be sustained, nor is it feasible, 
because of the indefinite valence of the element. In 
neutral solution thallous salts can be precipitated com- 
pletely by sodium bichromate without producing any 
chemical effect on the cadmium, but cannot be pre- 
cipitated from the solutions that are slightly acid. This 
gives a simple method of removing thallium from the 
solution before electrolysis as a chromate, and this step 
is performed when the metal has reached a concentra- 
tion of 0.3 g. per liter. One pound of commercial sodium 
bichromate will remove approximately 1.36 lb. thallium. 


REMOVAL OF ARSENIC 


In case arsenic is present in the original copper- 
cadmium precipitate, a modification of this procedure 
becomes necessary. The steps are substantially as shown 
heretofore, except the order of their sequence is changed. 
The new order is: 

1. Leaching the arsenical-copper-cadmium-zinc pre- 
cipitate with dilute sulphuric acid in a special manner, 
discharging arsine to the atmosphere. 

2. Separation of the solution from the residual 
copper mud. 

3. Addition of sufficient iron sulphate to combine with 
the arsenic and cause its removal from solution when 
‘he iron is oxidized and precipitated. 

Precipitation of cadmium as sponge metal. 
Solution of cadmium in acid cadmium-electrolyte. 
Removal of thallium (when necessary). 
Electrolysis. 

Melting and boxing for market. 
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The precautions necessary in leaching the arsenical 
precipitate will consist in feeding the precipitate into 
the leaching tank so that the solids will remain in sus- 
pension in the neutral solution. The tank cover is closed 
tightly and dilute sulphuric acid added. The vent 
must be of ample size to carry away all the arsine to 
the outside of the building. If considerable arsenic is 
present a small fan may be used to insure positive 
ventilation. 

To the arsenical solution sufficient iron sulphate is 
added to combine with the remaining arsenic. These 
two metals are then precipitated by lime in the presence 
of oxidizing agents and the mixture filtered. The 
arsenic-free cadmium-zine solution is treated as de- 
scribed previously, with the exception that it is unneces- 
sary to remove the iron; this step is described above. 

GENERAL NOTES ON ELECTROLYSIS 

Electrolytic deposition of cadmium has received con- 
siderable attention, especially with the object of over- 
coming the customary and troublesome “trees,” sponge, 
sprouts and other objectionable forms in which it is 
deposited on stationary cathodes. The deposition of 
cadmium from neutral solution will not result in the 
formation of a metal-like deposit, but one that consists 
entirely of a spongy mass difficult to melt. In acid 
solutions a coherent deposit is formed, but it is always 
attended with a very large proportion of “trees,” sponge 
and sprouts. Agitation of the solution does not improve 
the quality of the deposit. Rotating cathodes, however, 
have been found to give a smooth metallic cadmium 
deposit from acid solutions with very little or none of 
the irregular and undesirable forms. 

In 1911-12 the rotating cathode was developed for 
electrolytic zine at Bully Hill, Shasta County, Cal. 


CADMIUM CELLS, SHOWING SEMI-CIRCULAR 
ANODES IN PLACE 
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These were discarded because of mechanical difficulties 
and the excessive cost of stripping the zinc deposit. 
That type of cathode was used many years ago by 
Hoepfner in zine chloride electrolysis. It was proved 
definitely at Bully Hill, however, that slowly revolving 
cathode disks would collect a greater weight of zinc 
per unit of area than stationary cathodes. Smoother 
and heavier deposits on the rotating cathodes result 
from the gas-free condition of the transitorily immersed 
cathode segment. A gas-free condition is caused by the 
hydrogen bubbles collecting on the surface of the 
cathode bursting when exposed above the solution. 
During zine electrolysis in moderately acid solutions 
with stationary cathodes hydrogen bubbles accumulate 
on the cathode surface and the deposited metal takes on 
a honeycomb texture corresponding to the gas bubble 
surface. The honeycomb surface becomes irregular 
with the formation of sprouts or projections on the 
crests of the wart-like areas. If the bubbles are re- 
moved a smoother deposit naturally results. 

In high-acid electrolyte, containing from 70 to 120 g. 
H,SO, per liter, the physical condition of the zinc 
solution is such that these gas bubbles are automatically 
removed from the stationary plates to a large extent 
before they cause any serious effect on the cathode sur- 
face. But even with the proper operating acidity, the 
stationary plates cannot produce as heavy a deposit as 
the rotating disk. Electrolytic cadmium is sufficiently 
valuable to warrant the use of rotating disks, an opera- 
tion which would not be feasible with lower-priced 
metals. 

By placing double anodes in the cell—that is, two 
anodes for each cathode disk—the disks may be spaced 
at convenient distances apart, say 9 in. (23.5 cm.) from 
cathode to cathode. Large clearance permits easy 
stripping of deposits without the removal of shaft and 
disks from their position in the cells. The ages of the 
deposits are from 360 to 450 amp.-hr. per sq.ft. 
immersed cathode area, or 137 to 171 amp.-hr. per sq.ft. 
of total cathode disk (44 and 33 amp.-hr. per sq.m. 
respectively). The immersed cathode segment amounts 
to approximately 37 per cent of the entire disk. The 
above modification made the use of rotating cathodes 
for the production of electrolytic cadmium economical. 

Another factor of economic importance will be con- 
sidered: With only two cadmium cells in operation pro- 
ducing approximately 113 lb. (51 kg.) cadmium per cell 
per day, careful consideration must be given to the 
method of operation, because the usual practice standard 
for electrolytic zine cell room will not be found suitable 
for the small cadmium plant. If two cells are fed con- 
tinuously with but one passage of solution through the 
cells, the first cell would operate at half the acidity of 
the second cell, and the latter would operate under con- 
ditions approaching depletion of cadmium from solu- 
tion. Therefore, half of the cadmium would be pro- 
duced at the lower current efficiency common to the 
high-acid cell. In addition some supervision would be 
required either to regulate the feed or, if the solution 
was recirculated to the feed tank for repeated cycles 
through the cells, to look after pumps handling the acid 
electrolyte. 

Operation with the double anodes implies the use of 
a cell having a volume approximately double that for 
regular anode installation. Because of the high ratio 
between the cell volume and the immersed cathode area, 
it is feasible to operate each unit as an accumulating 
acid cell. Such cells require no feed and the electrolyte 
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gradually increases in acidity as the cadmium decreases 
in concentration. The building up process extends over 
twenty-four to thirty hours. Practically no attention is 
required except to fill the cells, strip the deposits and 
discharge the acid electrolyte. Average acidity in the 
cells is about one-half the end acidity, and the current 
efficiency approximately corresponds to that which would 
be obtained if the units were operated at the average 
acidity. For example, if the initial acidity were 10 g. 
and the final acidity 90 g. H,SO, per liter, then 50 g. 
per liter would represent the average acidity at which 
entire deposition takes place. 


EFFECT OF FOREIGN METALS IN SOLUTION 


In the production of cadmium, impurities in the elec- 
trolyte are to be avoided for obvious reasons. The 
effects of impurities in the relative order of their 
undesirability, placing the most objectionable condition 
first, would be: 


1. Formation of sponge, “trees,” sprouts and other 
irregular forms. 


2. Corrosion of deposits. 


3. Impurities in the deposit. 

This order shows that the impurities are objectionable 
because of the effect on the physical condition of the 
deposit. This is significant because, in the presence of 
the irregular forms, deposition is attended with poor 
economy, involving high labor costs and very low cur- 
rent efficiency. The high labor cost is occasioned by 
very close attention and frequent stripping of deposits. 

Corrosion of deposits is always present, but is greatly 
increased by irregular forms of the deposited metal. 
The rate of deposition on spongy or irregular areas is 
greatly reduced and the rate of corrosion considerably 
increased due to the more soluble condition of the metal 
as well as the increased area exposed to the attack. The 
sponge deposit referred to is not essentially different 
from the deposit obtained in the electrolysis of neutral 
solutions, although the latter is more porous. 

The presence of zinc in solution up to 20 per cent of 
the amount of cadmium present has no effect either on 
the physical condition of the deposit or on the zine con- 
tent in the cathode cadmium. This was verified by the 
electrolysis of cadmium solutions to which addition of 
zine sulphate had been made; the operation being per- 
formed in accumulating acid cells, using a solution con- 
taining 80 g. Cd and 16 g. Zn per liter. Depletion of 
the cadmium in solution was carried to 25 g. Cd per 
liter with practically no change in the initial zine con- 
tent. Analysis of the cathode cadmium obtained showed 
approximately 0.1 per cent zinc. 

The common metals of the group which are pre- 
cipitated by hydrogen sulphide in acid solution are to 
be avoided, as well as cobalt and nickel. The presence 
of 0.3 g. thallium per liter is especially detrimental, 
producing a dark sponge-like non-coherent deposit with 
a current efficiency between 40 to 50 per cent. Removal 
of thallium from the solution which is otherwise prac- 
tically free from objectionable metals permits electrol- 
ysis in accumulating acid cells at a current efficiency of 
85 per cent. 

IMPURITIES IN CATHODES 


While it naturally follows that certain impurities in 
solution will produce impure deposits, this is of minor 
importance compared with the low efficiency of cel! 
operation resulting from their presence. In extreme 


cases solutions containing certain impurities will not 
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produce coherent cathode cadmium. On the other hand, 
solutions which produce coherent cathode deposits in 
most cases produce pure deposits. In other words, it is 
necessary to maintain pure solutions to obtain coherent 
deposits, and the production of impure cathode implies 
such non-coherent deposits that the operation would be 
uneconomical. 


CELL DETAILS 


Electrolysis was carried on in two of three semi- 
circular lead-lined cells. The anodes were in shape of 
circular segments of considerably less than a half 
circle and were supported upon double-grooved porcelain 
blocks laid upon the lead lining of the cell. The anode 
was entirely submerged in the electrolyte except for that 
portion which extended through the surface of the solu- 
tion to connect with the copper bars which in turn con- 
nected with the anode bus. There were two anodes for 
each cathode throughout the cell, the anodes being 2 in. 
(51 mm.) less in radius than the immersed portion of 
the cathode. Anodes and cathodes were spaced 24 in. 
(64 mm.) centers and the distance between the two 
anodes as located by the porcelain blocks was 4 in. 
(102 mm.). This gave a clearance of 9 in. (229 mm.) 
between the cathode disks, which is ample to permit of 
easy stripping of deposits without removing the disks 
from the cell. 

Cathodes consisted of ‘s-in. (4.8-mm.) aluminum 
disks, 4 ft. (1.2 m.) in diameter. A hollow cast-alumi- 
num hub distance-piece with an 11-in. (279-mm.) flange 
on one end was riveted to the center of each cathode with 
aluminum rivets on a 9-in. (229-mm.) circle. Each end 
of the aluminum hub was machined smooth, insuring a 
good electrical contact. The aluminum disks with hubs 
were slipped over a 4-in, (102-mm.) cold-rolled steel 


FIG. 3. CADMIUM CELLS, SHOWING ROTATING 
CATHODES IN PLACE 


CHEMICAL AND METALLURGICAL ENGINEERING 1261 


shaft and forced into contact by the pressure of large 
nuts threaded on each end of the shaft. This method 
of mounting the disks completely protects the steel 
shaft from corrosion by the acid electrolyte and provides 
good electrical contact between all disks. The assembled 
unit was placed in the cell and supported by two large 
bearings, oiled and insulated from their supports. At 
first the current was conducted to the cathode bus by 
means of a high conductivity bearing, operating with- 
out oil. This was found to heat materially and required 
some attention. A more satisfactory method of con- 
ducting the current from the shaft to the cathode bus 
consists of fitting a steel pulley on one end of the shaft. 
This is reinforced by radial copper strips and faced 
with copper sheet, and the current collected by high 
conductivity brushes which were placed in contact with 
the pulley face. To the other end of the shaft an insu- 
lated sprocket wheel was fitted. A chain drive revolved 
the cathode assembly approximately 14 r.p.m. 

The cells hold 200 gal. (760 liters) of solution to a 
fixed line and immerse the cathode segment approx- 
imately 18.4 in. (467 mm.). This corresponds to 
approximately 8.8 sq.ft. (0.82 sq.m.) of superficial 
immersed cathode area per disk. There are nine disks 
in a cell, thus giving a total immersion area of approx- 
imately 79 sq.ft. (7.3 sq.m.). 


DETAIL OF ELECTROLYSIS 


With a current of 1,200 amp. to each cell the effective 
current density is approximately 15 amp. per sq.ft. 
(163 amp. per sq.m.). A greater current density does 
not produce a smooth deposit. The theoretical yield of 
cadmium for 1,200 amp. per twenty-four hours amounts 
to 132.9 lb. (60.2 kg.). The average weight of cadmium 
deposit in twenty-four hours was 113 lb. (50.8 kg.), 
which corresponds to 85 per cent current efficiency, This 
amount corresponds to approximately 1.43 lb. deposit 
per sq.ft. per cathode disk per twenty-four hours 
(6.98 kg. per sq.m.). 

Stripping the deposit was easily accomplished with 
a special tool. 

The average emf. of the cadmium cells is usually close 
to 4 volts, commencing with a higher and finishing with 
a lower value. The increase in conductivity is caused 
by the increasing acidity of the electrolyte. 

Each cell was put in operation following the dis- 
charge of the entire spent electrolyte from a previous 
charge, by filling the cell to the mark with neutral 
cadmium solution. This was slightly acidified with acid 
electrolyte. The cell was thus started in a slightly acid 
condition to avoid the initial spongy deposit which would 
be formed if started in neutral solution. 

The drop in emf, between the electrodes and the cell 
lining in the semi-circular cadmium cells is different 
from what would be expected from similar measurement 
in an electrolytic zinc cell with stationary cathodes. 
Considerable attention was given to the insulation of 
the cells, busbars and other devices, but under most 
perfect conditions it was found that there was a large 
voltage drop between the anode bus, or any part of the 
anode system, and the lead lining of the cell. This 
drop, approximately 34 volts, created a cathodic con- 
dition at the cell lining and caused some deposit to 
occur there. Owing to the extremely low current 
density of this partial cathode, by virtue of its large 
area, there was considerable corrosion of this deposit 
in the acid electrolyte, with the result that low current 
efficiencies were obtained. In fact practically all of the. 
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cadmium which was deposited on the cell lining during 
the early stage (slight acidity) was corroded off during 
the highly acidic stage near the end of the cycle. 

To overcome this partial cathodic condition of the 
cell lining small lead straps which would carry about 
40 amp. were connected between the anode bus and the 
cell lining, thus creating a slightly anodic condition 
there. Before this connection was made, the emf. drops 
were: Anode to lining, 3.5 volts; cathode to lining, 0.5 
volt. After connecting the lining to the anode bus, the 
emf. drops were: Anode to lining, 0.01 volt; cathode 
to lining, 4.0 volts. The creation of the anodic condition 
in the lining corrected the troubles described above. 
The cause of the original situation, however, was not 
clear, in view of the fact that the cells were quite per- 
fectly insulated. It was thought that some condition 
allied to storage battery action in conjunction with the 
relative areas of the lining and the electrodes might pos- 
sibly be responsible for this unusual emf. drop. The 
average emf. drop from electrodes to the lining in the 
cells of the electrolytic zinc department were as follows: 
(Zine cell) anode to lining 1.9 volts; cathode to lining 
1.7 volts; cell voltage 3.6. 

The area of the lining per sq.ft. of effective cathode 
surface in the cadmium cell was 1.2 sq.ft. The corre- 
sponding figure for the zine cell was 0.7 sq.ft. The above 
shows that the lining area per sq.ft. of effective cathode 
surface in the cadmium cell is approximately 57 per 
cent greater than in the zinc cell. The above relation 
might be considered, at least, in arriving at an explana- 
tion. 


POWER REQUIRED FOR CADMIUM DEPOSITION 


There is 4.61 lb. (2.09 kg.) cathode cadmium 
theoretically deposited per 1,000 amp.-hr. With a cur- 
rent of 1,200 amp. the voltage of 4 at the cells, line loss 
.4 volt and motor generator efficiency 84 per cent, the 
total power required for two such cadmium cells, 
exclusive of transformer and main line losses, is: 


24(1,200 amp. 8.4 volts) — 0.84 — 288 kw.-hr. for 
24-hr. operation. 


The cadmium produced in twenty-four hours will be 
at 85 per cent current efficiency: 2 « 24 * 4.61 
1.2 x 0.85 226 lb. (102.5 kg.) cathode cadmium. 

The kw.-hr. required per lb. of cathode cadmium will 
be: 288 kw.-hr. — 226 Cd — 1.27 kw.-hr. per lb. Cd, or 
2.80 kw.-hr. per kg. Cd. 


MELTING AND CASTING 


The melting of the cathode cadmium into sticks for 
the market is an operation involving properly propor- 
tioned molds and skill on the part of the workmen. A 
successful method of melting cadmium was developed 
at the Midvale plant of the United States Smelting, 
Refining & Mining Co., and was substantially followed 
at the Kennett plant. 

There would be considerable oxidation of the metal 
during melting of the cathodes unless special precau- 
tions were employed to exclude air as much as possible. 

It has been found that best results are obtained by 
performing the melting operation in two stages: First, 
from cathodes to bars under heavy oil; second, from bars 
to sticks under caustic soda. Melting is done in cast- 
iron pots. The reason for the double operation will be 
apparent from the following: Cathode material is quite 
thin, approximately * to % in. thick (1 mm.). When 
these thin pieces are heated in the air, the large super- 
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ficial area together with the marked tendency of the 
metal to oxidize causes a very large portion of the cath- 
odes to be converted into oxide. Melting cathodes 
under a high flash point oil, such as 650 W. cylinder oil, 
accomplishes the first melting without excessive oxida- 
tion. There is sufficient latitude between the melting 
point of cadmium, which is approximately 325 deg. C., 
and the point at which the heavy oil will take fire in the 
pot to permit coalescence into a molten mass. For clean 
deposits it requires about 2 qt. of oil per 200 lb. of 
cathode (2 liters per 100 kg.). The oil in the pot is 
heated until white smoke begins to come off; the 
cathode sheets are then added as slowly as they melt. 
When 200 lb. of cathodes have been added, the oil will 
have been carbonized to a great extent and largely 
driven off, only a thin film remaining. The molten 
cadmium is poured into large molds. When the pot is 
nearly empty, the remaining oil is ignited by throwing a 
match into the pot, and the burning oil drops the major 
portion of the metal suspended in it into the molten mass 
below. The portion which cannot be ladled out is 
scraped from the pot and dumped on an iron plate. A 
considerable portion of this is recovered as shot or 
metallic slugs. The oxide produced is small in amount 
and free from oil. It is sent to the purifying depart- 
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ment, where it is dissolved and again sent into the solu- 
tion system. 

The second melting for casting sticks is done in a 
separate pot under caustic soda and at a proper tem- 
perature. The latter is regulated by the appearance of 
the molten mass and further guided by the use of a 
pyrometer. It is not feasible to put the molten cadmium 
from the oil pot into the caustic pot direct, as there is 
always more or less oil and carbonaceous matter present 
in the molten metal and the casting into sticks must be 
done with very clean metal. 

The ingots, weighing approximately 50 lb. (23 kg.), 
are charged into the caustic melting pot into which 
about 14 Ib. (0.7 kg.) of caustic soda has been added. 
The bars are not covered with caustic, but they melt on 
the bottom and slide into the fused alkali without much 
oxidation. When all of the metal is melted, the clean 
liquid caustic flows on top of the molten bath. The 
metal is then ready to be cast into stick form. 

While cadmium ingots can be successfully melted 
under caustic, cathodes, on the other hand, cannot be so 
melted without undue oxidation and the production o 
a viscous shotty caustic-slag. The presence of a fluid 
clean caustic-slag during the melting stage is of firs’ 
importance because it is only with such a covering ove 
the molten mass that successful stick casting can b 
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accomplished. If the caustic-slag is thick and shotty, 
it is difficult to separate it from the metal in the special 
pouring ladle used for the final operation and either the 
ladle or the mold becomes clogged so that sticks cannot 
be successfully produced. The molten mass under the 
caustic is dipped out with a specially shaped ladle 
designed to hold back the molten caustic. 

Cadmium sticks of commerce are about * to 44 in. 
(8.3 mm.) in diameter and 12 in. long (300 mm.). 
The mold designed to produce this size of stick is of 
special construction, containing seventeen smooth 
cylindrical holes, coinciding with the dimensions of the 
sticks and also a gate extending across the entire top 
communicating with all the holes. The mold is split 
along the longitudinal axis of the sticks. 

There is a critical temperature in the cooling of 
molten cadmium when it becomes pasty and fragile and 
it is only with the utilization of this property that 
successful casting can be carried out. Molten metal is 
poured into the mold, previously heated, through a gate 
which is larger in diameter than the individual cylindri- 
cal holes, thus providing a relatively large volume of 
metal solidifying in the gate. After the metal has 
cooled sufficiently the mold is opened, the sticks broken 
away from the metal on the gate and removed for trim- 
ming and boxing. Waste metal, together with a small 
amount of incidental scrap, is remelted. By proportion- 
ing the size of the gate to permit of a sufficient mass 
of metal in the gate, compared to the mass of the 
sticks, the transitory fragile condition of the metal at 
the junction of the sticks and gate is of longer dura- 
tion, giving sufficient time to insure the cooling of the 
sticks to a tough condition while the junction is pasty 
and fragile. This also gives sufficient time for the 
operator to make his observations, open the mold and 
break the sticks from the gate. The sticks are trimmed 
to remove any thin projections and packed in a double 
box holding approximately 100 Ib. (45 kg.). The sticks 
must be free from coating, smooth, and of full length. 


LOSSES IN MELTING 


Losses in melting vary with the experience and skill 
of the operator. A practical man who works carefully 
can perform the two stages of melting with but little 
loss of metal, and do the work economically as regards 
time. Melting loss from clean cathodes to bars will 
amount to approximately 3 to 4 per cent under very 
good conditions, but the average loss may exceed this 
and amount to 4 to 8 per cent. This loss is represented 
by oxide and shot, all of which is sent to the dissolving 
tank, where it is recovered. The melting loss from bar 
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to stick cadmium will amount to approximately 1 to 3 
per cent under good conditions. The average may exceed 
this and reach 3 to 5 per cent. This loss is also recovered 
by sending the oxide dross to the dissolving tanks in the 
purifying department. 

The time element involved in the production of 400 
lb. (180 kg.) stick cadmium may be stated in the 
number of man-hours, showing the per cent of the 


total required by each department: 
Man 


Hours Per Cent 

Leaching, purification and other solution preparation... 26 41 
Cell room operation, including stripping. . . 5 9 
Melting to bars 8 12 5 
Melting to sticks and casting 16 25 
Trimming, boxing and general work 8 12.5 

Total..... 63 100 

STATISTICS 


Increase in the demand for cadmium between 1914 
and 1917 inclusive stimulated production by plants 
already operating on a small scale. In 1914 approx- 
imately 91,000 Ib. of metallic cadmium was produced in 
the United States, and this increased to 207,000 lb. 
in 1917. A decrease in production was manifest in 
1918; figures collected by C. E. Siebenthal show that 
approximately 127,000 lb. was produced. The following 
figures compiled by the same authority represent the 
quantity of cadmium sulphide produced in the United 
States during the same period: 


1914 22,700 Ib. cadmium sulphide pigment, dry 
1915 10,600 Ib. cadmium sulphide pigment, dry 
1916 22,000 Ib. cadmium sulphide pigment, dry 
1917 51,000 lb. cadmium sulphide pigment, dry 
1918 51,700 Ib. cadmium sulphide pigment, dry 


The average price for the metal from 1907 to 1914 
inclusive was 7lc. per lb. and from 1914 to 1918 inclu- 
sive $1.42 per lb. The average price for the cadmium 
sulphide from 1914 to 1918 was $1.25 per lb., figures 
which correspond to $1.60 per Ib. for the cadmium con- 
tained in the pigment. 


USES OF METALLIC CADMIUM 


The low melting point of cadmium renders it useful 
in the production of low melting point alloys used in 
the manufacture of fusible plugs in sprinkler systems 
designed for fire protection. Abstracts from the Brass 
World, of the year 1908, page 352, show that cadmium 
is useful as a bearing metal. U. S. Patent 89743, 
September, 1908, by Enrique Touceda, describes certain 
mixtures containing lead and cadmium. This inventor 
advocates the following mixtures for bearings: 


Pb Cd 
For cheap work and light loads 97.25 2.75 
For general and ordinary work 92.00 8.00 
For bearings, subject to shock 89.00 11.00 
For armature pin ends. 86.00 14.00 
For extremely severe loads 82.00 18.00 


Prof. Touceda states that hardness and fine grain are 
obtained by the use of lead-cadmium alloy. In this 
respect it differs from antimony, which not only causes 
coarse grain but decreases the ductility of the lead. 
Other anti-friction cadmium alloys were used by this 
inventor, involving magnesium, mercury and bismuth. 
Claims were made that magnesium hardens the alloy 
without destroying the ductility produced by the 
cadmium. Mixtures of the following compositions were 
cited: (1) Pb 85, Cd 10 and Mg 0.1 to 5 parts, and 
(2) Hg 5.3, Bi 5 and Cd 42 parts. 

Cadmium statistics collected by Siebenthal in 1918 
show that the use of this metal in the manufacture of 
solders has received some attention. This was of 
special interest during the war, when in the first three- 
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quarters of the year 1918 there was a scarcity of tin. 
It was known early in the war that the Germans, with- 
out resources in tin but with a fair supply of cadmium, 
were substituting that metal for tin. It is now known 
that solders with 10 per cent Cd and 10 per cent Sn 
were used and the cadmium content in other solders 
ranged as high as 30 per cent Cd with 2 per cent Sn. 


This authority quotes the following solder com- 
position: 
Parts Parts Parts Melting Range 
Pb Cad Sn Deg. C 
844 7 6 5 212-253 
90 6 7.9 15 237-267 
87.5 7.5 5 235-368 


The cost of materials for tin and cadmium solders 
of various formulas, Oct. 1, 1918, is shown in Table II. 
At these prices solder composed of 80 parts of lead, 10 
parts of tin and 10 parts of cadmium can be made as 


TABLEII. COST OF MATERIAL IN 100 LB. SOLDER, AS OF OCT. I, 1918 
Lead 8. 05c., Tin 80c., Cadmium $1.50 per Ib. 


50Pb-508n 60Pb-408n 80Pb-108n-10Cd 92Pb-8Cd 
Vb $4.03 $4.83 $6.44 $7.41 
Sn 40.00 32.00 8.00 ‘ 
Cd 15.00 12.00 
$44 03 $36 83 $29 44 $19 41 
TABLE Il. COST AT CLOSE OF 1918 
Lead 5 75c., Tin 69e., Cadmium $1.50 per Ib. 
50Pb-508n 60Pb-408n 80Pb-10Sn-10Cd 92Pb-8Cd 
Pb $2 88 $3.45 $4.60 $5.29 
Sn 34.50 27.60 6.90 
Cd 15.00 12.00 
$37 38 $31.05 $26.50 $17.29 


cheaply as half-and-half solder with cadmium at $3 per 
lb. At the close of 1918, with a lower price for tin and 
lead, the price of the foregoing combination is as shown 
in Table III. With the average prices before the war 
of about 4.5c. per lb. for lead, 35c. per lb. for tin and 80c, 
per Ib. for cadmium, the foregoing solders would cost 
respectively, 19.7c., 16.7c., 15.1¢c. and 10.5c. a lb, for the 
raw materials. 

It is further cited that cadmium is a better rust pre- 
ventive than nickel. A cadmium band fitted to a pro- 
jyectile is said to take the rifling with little wear. 


Uses OF CADMIUM COMPOUNDS 


It is believed that the pigment industry offers a good 
prospective field for the consumption of cadmium com- 
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ANODES AND STICKS READY FOR SHIPMENT 


pounds. Cadmium yellows and cadmium lithopone con- 
stitute the principal form used and the persistence of 
the color is a favorable feature of these pigments. They 
can therefore be used advantageously in an atmosphere 
vitiated with sulphur smoke, whereas the chrome yellows 
darken under similar conditions. Cadmium has long 
been used by artists who require beautiful and per- 
sistent yellow or orange tints. The sulphide, which is 
the form used in paints, will stand considerable dilu- 
tion with a transparent thinner, such as heavy spar, 
without losing the intensity of the yellow color. It may 
be possible, therefore, to develop a color using this pig- 
ment that could compete in price with cheaper yellows. 
This proposition would require development by expe- 
rienced paint chemists in order to be definitely estab- 
lished. The shade of color can be quite accurately 
controlled from light yellows to deep vermilions by 
regulating by hydrogen sulphide the acidity of the cad- 
mium sulphate solution from which it is precipitated. 
Consequently the color required by the trade could be 


consistently duplicated. 
San Francisco, Cal. 


Trade of Philippine Islands in Vegetable Oils 
and Vegetable-Oil Material 


The following statement gives statistics on the im- 
ports and exports of vegetable oils and vegetable-oil 
material by the Philippine Islands during 1917, 1918 
and 1919: 


Commodities Quantity Value Commodities Quantity Value 
Vegetable Oils: Vegetable 
Oils, fixed or Oils —Contd 
expressed — Cocoanut 
Castor oil— oil— 

Imports— Gal. Pesos* Exports— Lb. Peso 
1917 20,654 39,255 |. = 99,644,426 22,818,294 
1918...... 18,679 60,577 , = 254,148,155 63,328,317 
1919 ; 44,811 158,306 1919 308,517,482 73,719,504 

Linseed oil— Sesame oil— 

Imports— Exports 
1917... 58,355 114,802 1918.... 13,774 1,250 
1918... 157,122 436,028 Vegetable oil 
1919.... 90,202 234,191 material: 

Olive oil— Peanuts— 

Imports— Imports— 

38,963 105,931 2,447,247 208,777 

13,684 59,254 2,200,343 279,907 

32,649 135,261 2,284,204 387,932 
Peanut oil— Copra— 

Imports— Imports— 

167,027 221,430 68.206 2,412 
134,283 248,381 1,845,810 125,105 
156,925 345,861 58,362,330 5,425,560 
All other fix- Exports— 
ed or expres-  —_—— 203,220,747 16,654,301 
sed oils— 121,389,103 10,377,029 

Imports— =e 55,322,292 8,839,376 
72,170 Sesame 
62,840 seeds— 

114,810 Exports— 
Candlenut 372,308 27,558 
oil— , 266,320 30,661 

Exports— Pounds 307,449 37,596 
406,590 129,238 
1919. 305,602 92,843 * The peso equals 50c. 


| 
| 
| 


December 29, 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


1265 


The Engineering Profession and Government Technology 


The Need for Increasing the Salaries of Government Professional Employees Is Brought Out by the 
Enumeration of a Series of Facts on Conditions Now Existing in the 
Different Government Technical Bureaus 


By R. S. McBRIDE* 


HETHER they know it or not, the engineer and 

the chemist are seriously concerned with the 

fate of the technical and professional work 
being done by the Federal Government. In the first 
place, the quality of this work affects industries in 
which all engineers and chemists are vitally inter- 
ested. In the second place, the engineering and chemical 
professions as a whole are judged in part by the char- 
acteristics of the Government employees who bear 
corresponding titles. 

There is perhaps no more debatable question in the 
whole field of professional activity than where to draw 
the line between governmental activity and business. 
However, this question does not need to be discussed 
here, for without regard to whether one thinks the 
Government should do more than now or less than now 
it is of great importance to know how well the Gov- 
ernment is going to do that which it undertakes in 
science and engineering. 

Congress, business men and the general public hear 
much more of the activities of Government engineers 
and Government scientists than they do of the corre- 
sponding activities of those engaged by corporate 
interests or those practicing privately. Necessarily, 
therefore, the legislators and the public judge the type 
by those examples most conspicuously before them. If 
Government chemists are men of high standing, of 
large ability and. strong in their adherence to sound 
professional practice, chemists by and large through 
the country will be correspondingly benefited. If, on 


*Engineering Representative, McGraw-Hill Co., Inc., Washing- 
ton, D. C. 
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FIG. 1. DISTRIBUTION OF SEPARATIONS ACCORDING TO 


NATURE OF SERVICE 


the other hand, this or any other group of Government 
scientists indulges in bad professional habits, or for any 
other reason falls into disrepute before our national 
legislators or before the public, there is a reaction 
of corresponding disadvantage to the profession as a 
whole. This alone would be justification for serious 
thought with respect to the technical professional serv- 
ices and their future. 

There is another equally potent reason for imme- 
diate attention to Government technical affairs. Indus- 


TABLE I. SEPARATIONS FROM GOVERNMENT SERVICE FOR 
FISCAL YEARS 1916 TO 1919, INCLUSIVE 
—-1916— —-1917-— — — 1919-— 
& §  & & 
$3 3.3 2 § 
Geological 
Survey: 
Scientific. . . 422 43 10 420 57 14 435 81 19 460 126 27 
Clerical 191 49 25 190 42 22 248 70 28 210 42 20 
Patent Office: 
Technical... 377 23 6 377 36 10 387 92 24 387 82 21 
Clerical*, .. 560 51 9 575 88 15 591179 30 565 95 17 
Bureau of 
Mines: 
Scientific or 
Technical... ; 23 «12 «52 26 7 27 
Clerical. . . : 117, 31 26 30 
Forest Service: 
Administra- 
tive, Scientific, 
Technical 
and Profes- 
93 6 6 13 18 21 
Clerical. ... 125 7 6 126 10 8 113 23 11 16 
Bureau of 
Markets: 
Scientific... 107 220 6 217 46 21 323 103 32 
Clerical... . 1449 10 7 331 28 8 516 133 26 917 253 28 
Bureau of 
Standards: 
Scientific. .. 270 75 28 338 133 39 676 492 73 609 976 161 
Clerical 50 13 26 61 25 50 159 91 57 159 181 114 
All Bureaus: 
Scientific*®.. 1,269 151 12 1,453 245 17 1,822 734 40 1,892 1,314 69 
Clerical 1,075 130 12 1,273 193 15 1,744 530 30 2,106 617 29 
* Includes a few not strictly clerical workers. 


try inevitably deals with Government in one relation or 
another. Business and industry, particularly technical 
business and chemical industry, will inevitably go to 
the Government for much of vital concern in their 
everyday operations. They will continue to depend 
largely upon Government mineral-resource statistics and 
upon Government reports of commodity production and 
market tendencies. We shall expect a continuance by 
the federal departments of certain vital mineral and 
agricultural investigations and important studies of 
fundamental principles. The Government affords a 
means for such researches into technology and science 
that cannot readily be afforded elsewhere. We want a 
continuance of the studies of tariff. We must have 
statistics of manufactures, such as our census regularly 
supplies, and inevitably the Interstate Commerce Com- 
mission, the Federal Trade Commission, the Bureau of 
Foreign and Domestic Commerce and other adminis- 
trative agencies of merit will be conducting investiga- 
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> 
= 
2» >. nos 
>» an nS 
4 © & $ 
lreasury 
Supervising Architect 27 «$1,603 $2,386 $783 49 
War: 
Ordnance 70 1,446 1,927 481 33 
Navy 
Construction and Repair 13 2,360 4,311 1,451 51 
Conservatory 18 1,164 1,567 403 35 
Yards and Docks 28 2,176 2,734 558 26 
Steam Engineering 6 2,099 2,636 537 26 
Interior: 
Education i 2,864 4,040 1,776 62 
Geological Survey 47 2,007 4,157 2,150 107 
Indian Affairs 8 1525 3,313 1,788 117 
Land Office ~ 1,503 2,258 755 50 
Mines 66 2,234 4,548 2,314 104 
Patent Office 152 1,828 2,439 611 33 
Agriculture 
Animal Industry 26 2,006 2,780 772 38 
Biological Survey 3 1,662 2,200 538 32 
Chemistry 98 2,062 3,275 1,213 59 
Entomology %6 1,551 2,021 470 30 
Farm Management 13 1,865 2,292 327 23 
Fed. Horticulture Brd 4 1,950 2,279 329 17 
Forest Service 99 1,769 2,737 968 55 
Markets 71 2,066 3,498 1,432 69 
Plant Industry 98 1,735 2,621 886 51 
Publications (Illustrations) 2 1,400 2,400 1,040 74 
Public Roads 16 2,521 4,012 1,491 59 
Soils 14 2,217 3,876 1,659 75 
States Relations 10 2,597 3,301 704 27 
Commerce 
Coast and Geodetic Survey 55 1,090 1,399 309 28 
Lighthouses 5 1,680 3,124 1,444 86 
Standards 4 1,854 2,479 643 34 
Labor 
Naturalization 3 1,267 2,283 1,016 80 
Smithsonian Institution 2 2,400 4,900 2,500 104 
Carriers’ Accounts 83 2,576 3,523 947 37 
Inquiry 8 3,863 8,175 4,312 112 
Statistics 16 1,658 2,444 786 47 
Federal! Board for Vocational Education 7 4,429 4,979 550 12 
International (Canadian) Boundary 
Commission 9 2,682 5,344 2,662 99 
General average 1,173 1,806 2,761 955 53 
tions and issuing regulations of vital concern. 
One can readily imagine what will happen if ade- 


quate attention is not given to science and technology 
by these many agencies. An official poorly advised 
or out of sympathy with the technical problems cannot 
be expected to give best service, and a petty man in a 
big job is a danger to all elements of business. It is 
essential, therefore, that technical men in all branches 
find out what kind of technologists are to bé active 
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in Government affairs either as the advisers of admin- 
istrative officials or as administrative officials them- 
selves. Better no researches at all than those of the 
half-baked, poorly directed, ill-advised variety. And, 
too, better no statistics at all than wrong statistics. 

All this points to a very simple moral—we must be 
much concerned with the standards maintained in the 
technical and _ scientific personnel of our federal 
agencies. Just now we can well be alarmed over the 
tendencies in these staffs. Without lengthy discussion, 
the accompanying summary by chart and tabulation 
presents the situation. 

Table I, which is in part presented also by Fig. 1, 
shows the separations from the Government service of 


1 Geological Survey Department of the Interior 07% 

2. Bureau of Mines ” 6 _ incre 
3. Bureau of Soils. Department of Agriculture 1. 

4. Bureau of Markets ” n f ditties 

5. Bureau of Public Roads ” 16 increase 

6. Bureau of Chemistry. ” ” a 98 59% Increase 

7. Forestry Service ” ” ” 9 

Bureau of Construction and Repair Navy Department 3 
9% Bureau of Plant Industry. Department of Agriculture. 98 a 

10. Supervising Architect's Office. Treasury Department. 27 


11. Bureau of Statistics. Interstate Commerce Commission 


9 


FIG. SALARY ADVANCE OF SCIENTIFIC, TECHNICAL 
AND PROFESSONAL EMPLOYEES UPON LEAVING 
THE GOVERNMENT SERVICE 


technical and clerical employees during four recent fiscal 
years. Accurate data for the last fiscal year, 1920, 
are not available, but approximate figures show that 
only a slightly smaller percentage of separations in 
the technical services occurred than in 1919. In other 
words, the large number of separations in the fiscal 
year 1919 which naturally resulted from a termination 
of hostilities is being continued and the alarming deple- 
tion in the technical services is not yet halted. More- 


‘These data and charts were prepared by Dr. C. D. Jarvis, 
Bureau of Education, for the Commission on Reclassification of 
Government Salaries. 


rABLE Ill 


RATE OF SALARY ADVANCEMENT OF SCIENTIFIC, TECHNICAL, PROFESSIONAL EMPLOYEES BEFORE AND AFTER LEAVING 


THE GOVERNMENT SERVICE 


————-— In the Government Service ———_~_———. ——-—— After Leaving Government Service ———-—. 
No. of Average Average Average Average Average Average Average Average Average Average 
Cases Initial Salary at Lengthof Increase perCent Salary Present Lengt Rate of per Cent 
Bureau Considered Salary Leaving Service per Year Increase Accepted Salary ofService Increase Increase 
Yr. Mo. Yr. Mo. per Year 

Superintendent-Architects 1 $1,102 $1,573 7 as $65 6 $2,245 $3,822 4 9 $332 15 
Observatory — Naval 14 94 1,193 3 7 77 8 1,650 3,629 5 2 383 23 
Bureau of Education 1 2,455 2,864 4 6 91 4 4,640 5,231 3 1 192 41 
Geodetic Survey 47 1,038 2,006 7 6 128 12 4,157 6,238 1 9 1,190 29 
Survey Division (Land Office) 4 1,540 1,455 4 ‘ 24 2 2,000 3,300 11 , 118 6 
Bureau of Mines | 3,075 3,366 2 7 113 4 6,715 10,550 1 6 2,556 38 
Patent Office 136 1,363 1,838 6 i 78 6 2,450 4,964 5 8 443 18 
Animal Industry 26 1,555 2,007 4 9 95 7 2,780 3,002 ‘ 8 333 12 
Biological Survey 3 1,067 1,662 4 4 137 13 2,300 2,400 1 2 172 78 
Bureau of Chemistry 48 1,444 2,064 5 7 124 8 3,016 3,980 1 10 372 17 
Bureau of Entomology 36 V212 1,551 2 6 136 | 2,021 2,185 1 ‘ 164 8 
Farm Management Office 12 1,515 1,850 3 6 96 6 2,383 2,545 ! 9 92 4 
Federal Horticultural Board a 1,950 1,950 1 2 0 0 2,279 2,369 7 156 7 
Forest Service 30 1,044 1,775 5 3 139 13 2,301 4,062 5 2 340 15 
Bureau of Plant Industry 4) 1,441 1,883 a 110 3 2,855 4,116 3 8 344 12 
Publie Roads 3 1,640 2,513 5 1 147 9 3,333 5,500 1 8 1,300 39 
States Relations Service 10 2,122 2,597 4 2 114 5 3,301 3,715 1 414 13 
Coast Survey 36 984 1,156 2 1 59 6 1,426 2,696 8 10 144 10 
Bureau of Standards 38 1,253 1,887 3 7 178 14 2,540 2,813 : 8 410 16 
Bureau of Naturalization 3 833 1,266 4 2 104 12 2,283 3,266 3 8 268 12 
Bureau of Carriers Accounts I. C. ¢ 04 1,943 2,530 a 9 124 6 3,298 6,190 + 8 619 19 
Bureau of Inquiry LC.C 6 1,470 3,950 8 : 310 21 7,400 7,900 1 4 376 5 
Federal Board for Vocational Education 7 4,214 4,429 1 3 175 a 4,979 5,050 es 5 170 3 
Internat (Can.) Boundary Commission 6 1,834 2,473 5 5 118 6 5,267 4,950 1 5 223 a 
Agricultural Publications (See. of Ilstr.) 2 1,020 1,400 5 8 68 7 2,440 2,798 2 iW 123 5 

rotal 609 1,456 1,987 a 10 110 8 2,880 4,458 3 8 430 15 
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over, the more valuable men are often, if not always, 
the ones who are leaving. 

The only significant point which need be mentioned 
as a cause of this large number of separations is 
shown by the figures in Table II, illustrated graphically 
in part by Fig. 2. These show the salary advances of 
scientific and technical workers upon leaving the Gov- 
ernment service. Not all of the cases of separations 
can be set forth, as data are not available for each 
case, but a sufficient number of cases are here presented 
to make clear the general situation. 

As a corrollary to salary changes we must of course 
consider the cost of living. Fig. 3 sets forth in strik- 
ing manner the relation between the number of separa- 
tions from the Government service (where more or less 
fixed salaries prevail) and the costs of living. The two 
curves, it will be seen, do not follow each other exactly, 
but the general trend since 1913 and 1914 is very 
significant indeed. 

The rate of salary increase within the Government 
service and the corresponding rate of salary advance- 
ment by men after leaving the Government service 
are also important matters. A comparison for 600 cases 
has been made in the data set forth in Table III. The 
fact that approximately four times the increase per 
year has been found after leaving the Government 
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FIG. 3. RELATION BETWEEN COST OF LIVING AND SEPA- 
RATIONS FROM GOVERNMENT SERVICE 


service as in the service is very significant. Because of 
the higher actual salary the percentage increase is 
only approximately double outside as inside. At the 
rate of increase normal in the Government it would 
require more than twenty-seven years to reach the aver- 
age outside salary level reported, whereas this same 
increase is accomplished in approximately eight years 
under commercial conditions. 

That the situation is regarded as critical in Wash- 
ington should be recognized. The various Cabinet 
officials are urging a decided increase in the technical 
and professional salary scale, though they are hesi- 
tating under present conditions to urge large 
corresponding increases for the clerical staffs of the 
Government services, which are of course much more 
numerous. In connection with any consideration of this 
point it is worth while to notice the probable cost of 
salary increases. There are approximately 10,000 tech- 
nical and scientific persons in the Government employ 
in Washington. A salary increase of $1,000 per year 
for each of these workers (which is more than exvected. 
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or ever asked) would amount to less than 10c. per capita 
for the United States. The cost of remedying this 
particular condition would be much less than this; 
indeed, it would be an inappreciable factor in affecting 
either the cost of living or the federal taxes. One 
single serious technical error of judgment might cost 
the country as a whole much more than the total of 
such munificent salary increase. 

Industry and professional workers generally may 
well take steps immediately to urge an amendment of 
these conditions, which so vitally affect their particular 
interests. The general public needs also be concerned. 
Means for correction of this condition are to be found 
solely through action of Congress. Communications in 
the interest of improvement of the federal technical 
service can, therefore, well go to the Congressional 
Representatives or the Senators with whom one is 
acquainted or they may be addressed to the Committee 
on Appropriations of either house of Congress, or 
to the directors of the technical bureaus in which 
interest is held. Let us insist that such work as tech- 
nical Government workers are asked (or permitted) 
to undertake is well done. 


Dividivi Production in Mexico 

Dividivi is a tree native to Mexico from the seeds or 
pods of which tannin is extracted. Although cheap in 
price, the tannin obtained from dividivi does not give 
the best results in the dyeing industry, states Assistant 
Trade Commissioner Noll, who has supplied the report. 
This tree, which is known in Mexico under the name of 
cascalote, reaches a height of from 20 to 30 ft. and 
grows wild in damp, marshy places. Probably it thrives 
best in the State of Guerrero. The tannin is found in 
pods about 3 in. long and } in. broad, which are gathered 
by peons and transported on mules to the railroad. These 
gatherers receive from 50 centavos to one peso (1 peso 
= 0.4985 U. S. currency) per day, and the pods are sold 
at from 16 to 20 centavos per lb. There are no organ- 
ized methods of gathering and handling the pods. The 
tree is ready to bear at two years of age and continues 
producing until it dies; mature trees yield from 40 to 
75 lb. of dry pods annually. The pod, which is dark 
brown in color, contains from 40 to 50 per cent tannin 
in its tissues, whereas very little tannin occurs in the 
seeds. It is estimated that 95 per cent of the dividivi 
produced in Mexico is sent to the United States. In 
the fiscal year ended June 30, 1914, there was exported 
from Mexico to the United States 24,000 lb. Statistics 
of exports for the last few years are not available. 


Bourbon Vanilla Production 
The production of vanilla beans in Madagascar and 
dependencies, including the Comoro Islands, and in the 
islands of Reunion and Mauritius for the season 1920-21, 
has been officially estimated as follows: 


Madagascar and dependencies: Lb. 


Although official statistics have not been received con- 
cerning the Seychelles Islands, it is understood that the 
production in that archipelago will not be greater than, 
and probably not as great as, that of last season, which 
amounted to only 6,614 Ib. of cured beans. 
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British Research on Automobile Steels.—The Insti- 
tution of Automobile Engineers, 28 Victoria St., S. W., 
London, has recently issued in book form a compilation 
of a very exhaustive series of tests, each made by three 
independent investigators, upon the tensile properties, 
impact strength and hardness of ten different steels 
much used in British automobile construction. The 
work was co-operative on the part of many steel makers 
and consumers, and has been under way for six years. 
J. H. S. DICKENSON, a prominent member of the com- 
mittee in charge, has commented upon certain phases of 
the work in The Engineer for Nov. 12 and 19, from 
which the following notes are taken: 

Only the lower half of ingots were used, thus elimi- 
nating almost completely the effects of unsoundness. 
Still very marked discrepancies in test results were 
sometimes reported, showing clearly that even in the 
hands of well-known investigators the heat-treatment 
of a small bar is not always accurately done. 

From the mass of data at hand, Mr. Dickenson selects 
some tests on 0.15-carbon case-hardened steels marked 
2H and 2L, whose analyses follow: 


2H 2L 


A series of tests determined the effect of mass upon 
the properties after quenching in water from 900 deg. C. 
(1,650 deg. F.) and tempered at various temperatures. 
Plotted results show well-defined maxima and minima. 
A peak on the Izod impact curve for 2L at a 12-in. 
diameter bar perhaps marks a size above which water- 
quenching is not sufficiently rapid to prevent separation 
of free ferrite. Comparison between these curves for 
the 6 per cent nickel case-hardening steel of 24-in. 
diameter and a 0.55-carbon case-hardening steel of 4-in. 
diameter shows the two samples to have approximately 
the same ultimate and impact strength when quenched 
in cold water. It is therefore apparent that small parts 
of high strength may be made from heat-treated plain 
carbon steels without resorting to the more expensive 
alloys. This is an indication of the immense commercial 
importance to which a systematic investigation of this 
sort can be put. 


The 0.35-carbon case-hardening steels mentioned 
above had compositions as follows: 

6H 6L 
Manganese 0.78 0.50 


Experimenting upon 6H by quenching in oil and in 
water and then drawing at different temperatures, it 
was seen that a sharp inflection in the strength and 
ductility curves occurred at a lower temperature in the 
water-quenched samples than in the oil-quenched curves, 
for the two treatments converged at 700 deg. C. (1,290 
deg. F.), as would be expected by complete breakdown 
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of all pre-existing solid solution. However, the impact 
strength of water-quenched bars, although lower than 
oil-quenched when tempered below 500 deg. C., becomes 
higher with high-temperature drawing, and remains 
decidedly higher even after reheating to 700, perhaps 
due to the fact that it was originally harder, and more 
toughness could in general be had from the harder bars. 

Comparing steel 6H with 6L after identical heat 
treatments, it is found that the tensile properties vary 
slightly in a way which may be ascribed to the difference 
in composition. The reductions in area curves are 
closely alike after tempering at 700 deg. C. (1,290 deg. 
F.), but the impact strength for the harder steel is 
much higher; so much higher than usual, in fact, that 
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FIG. 1. PROPERTIES OF A NICKEL: CHROMIUM STEEL 
Mr. Dickenson thinks it to be due to some unknown 
original structural character of this particular ingot or 
to the method of working. 

Nickel: Chromium Steel.—Steel 9H, analyzing C 0.31. 
Si 0.14, Mn 0.70, S 0.027, P 0.030, Ni 3.27, Cr 0.82, was 
reheated after oil-hardening with the results shown in 
Fig. 1. The impact strength curve had already been 
repeatedly confirmed by several investigators inde- 
pendently, but it has been agreed that it does not occur 
in all samples of nickel: chromium steel to anything like 
an equal degree, even with slightly varying compositions. 
Still it is usually recognized that reheating temperatures 
between 250 and 450 deg. C. (480 to 840 deg. F.) should 
be avoided. It is not so well known that tempering at 


200 deg. C. (390 deg. F.) will give considerable tough- 
ness at small expense of strength. H. T. Rolfe noted 
that the cause of this Izod brittleness was quite obscure, 
but it apparently was confined to alloys which had been 
somewhat slowly cooled, perhaps at a rate where suf- 
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ficient ferrite had been allowed to separate from the 
martensite, forming a maximum amount of troostite. 
Gray cast iron shows the same phenomenon, but in this 
case the cause of the change was pearlite. 

Unfortunately this steel, largely used for alternately- 
stressed parts, has a very difficultly determined but 
probably low proportional limit, so that the widely dis- 
cordant results give little information of its fatigue 
strength after slight drawing. Harry’ Brearley 
advanced the explanation that low yield stress observa- 
tions are probably falsified by hardening stresses, 
released by high reheating temperatures, but not 
released in the harder specimens until overcome in 
the tensile test, leaving the hitherto compressed mate- 
rial free to elongate. Such elongation will evidence 
itself as a plastic movement, but has no relationship 
to the well-defined “jog” at the yield point shown in 
stress-strain diagrams of soft steels. Such jogs are 
absent in nardened nickel: chromium steels annealed 
either at low temperatures or within the critical ranges. 

Sharp changes in direction in the curves at 650 deg. 
C. (1,200 deg. F.) are due to the uniform practice of 
cooling the tempered bars in water. This was done to 
avoid “temper brittleness” liable to arise after slow 
cooling. In this case the cooling base accentuated the 
fact that some carbide has passed into solution at the 
reheating temperature, even though free ferrite is still 
being disentangled from the sorbite; witness the 
divergence of the curves for ultimate strength and yield 
point. 

In general Fig. 1 supports the general view that 
nickel: chromium steels of this general analysis should 
be tempered at about 600 deg. C. (1,110 deg. F.), and 
should not be reheated close to the critical range, nor 
between 250 and 450 deg. C. (480 and 840 deg. F.). 
On the other hand, for certain obvious uses, tempering 
at 200 deg. C. is the best possible practice. 


Action of Chemical Agents on Concrete.—M. JACOB- 
SON and J. G. DE KERAVENAUT give a description of 
of the action of chemical agents on concrete, in the 
November, 1920, issue of L’Industrie Chimique* of 
which the following is an abstract. 


1. Action of Acid. As a general rule concrete is 
attacked by acids, the lime of the cement giving the 
corresponding calcium salt. The more concentrated the 
acid the more vigorous the action. Carbonic acid is not 
harmful unless the concrete is exposed continuously to 
large amounts. This last fact will have to be con- 
sidered especially in the case of fermentation industries. 

2. Action of Acid Compound. Acid salts such as acid 
sulphates of sodium, calcium and magnesium act like 
weak acids. The same applies to acid mineral waters. 

3. Action of Alkalis and Salts. The alkalis, potash, 
soda and ammonia are without action, that of alkaline 
salts is very variable. Thus: Alkaline carbonates accel- 
erate the settling of cement; calcium chloride and 
sodium chloride have the same action, and this explains 
why when making concrete the use of salt water or sea 
sand results in its more rapid settling. Concrete is 
attacked by magnesium chloride and sulphurous salts. 

4. Action of Tar Derivatives. Generally tar deriva- 
tives are without action on concrete, and a certain 
member of these derivatives are even used up to 1 to 2 
per cent in weight to increase the impermeability of 
the cement. 


*“Action @es Agents Chimiques sur les Bétons,” L’Industrie 


Chimique, November, 1920, p. 391. 
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5. Action of Fertilizers. Lean concrete (small pro- 
portions of cement) when freshly laid or low quality 
cement is attacked by organic fertilizers; but good 
quality concrete at least one month old is not attacked. 

6. Action of Oils and Fats. Oils and fats, especially 
oils of bones, wool, olive, whale and tallow, attack freshly 
laid concrete, but when the concrete is over a month old 
it is not attacked. Mineral oils derived from the distilla- 
tion of coal are without action unless acids are liberated. 


== 
Recent Chemical 
& Metallurgical Patents 


British Patents 
Complete specifications of any British patent may be obtained 
by remitting 25c. to the Superintendent British Patent Office, 
Southampton Buildings, Chancery Lane, London, England. 


Zinc Sulphide and Oxide. — Pure zine sulphide is 
obtained by calcining in a closed vessel a mixture of 
zine sulphate, sulphuric acid and sawdust or other car- 
bonaceous material and optionally an alkali or alkaline 
earth sulphate such as magnesium sulphate. The prod- 
uct is washed with water containing enough sulphuric 
acid to remove the magnesia and zinc oxide, and barium 
chloride may be added to the washing water to precipi- 
tate barium sulphate with the zinc sulphide. Alter- 
natively pure zinc oxide may be obtained by replacing 
the zinc sulphate in the original mixture by zinc oxide, 
or by calcining the mixture in an oxidizing atmosphere, 
the rest of the process being as described above. (Br. 
Pat. 148,351, not yet accepted; A. HELBRONNER, Paris, 
Oct. 20, 1920.) : 


Synthetic Tanning Agents. — Synthetic tanning 
agents are prepared (1) by coupling aromatic com- 
pounds containing acid groups with vegetable tanning 
agents, (2) by coupling water-soluble aliphatic com- 
pounds with vegetable tanning agents. According to 
examples: A mixture of phenol sulphonic acid and tan- 
nin is heated with formaldehyde solution; a mixture of 
barium cresol sulphonate and tannin is heated with 
formaldehyde solution and the product acidified; a mix- 
ture of naphthalene sulphonic acid and tannin is heated 
with formaldehyde solution; a mixture of naphthalene 
and phenol is heated with sulphuric acid, the product is 
condensed with formaldehyde, and the resulting tan- 
ning agent further heated with tannin and formaldehyde 
solution; coal-tar phenols of boiling point 185 to 200 
deg. C. are heated with sodium sulphite and formalde- 
hyde solution, then quebracho extract and formaldehyde 
solution are added and the mixture further heated; a 
mixture of glucose and tannin is heated with formal- 
dehyde solution. The products may be used in tanning 
alone or mixed with other tanning agents or in combined 
tanning processes using both vegetable and mineral tan- 
ning agents. ‘Br. Pat. 148,897, not yet accepted; CHEM- 
ISCHE FABRIKEN WORMS AKT. GEs., Frankfurt-on-Main. 
See also 148,898, Oct. 27, 1920.) 

Cellulose Esters.—The more highly alkylated ethyl, 
methyl. benzyl and other alkyl esters of carbohy- 
drates of the general formula (C,H,,0O.), such as 
cellulose, starch, dextrine, lichenine and inuline, are pre- 
pared from the lower alkylated esters by further alkyla- 
tion in the absence of water or in the presence of only 


~ 
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moderate amounts of water. For the further alkylation 
a large excess of alkali is not required, and a quantity 
calculated on the amount of alkylating agent present is 
sufficient ; an excess of alkali may, however, be employed, 
in which case the amount of alkylating agent required is 
less than that necessary when considerable quantities of 
water are present. The products obtained are distin- 
guished by their resistance to cold water and by their 
solubility in a large number of volatile solvents. The lower 
alkylated esters may first be isolated from the primary 
alkylating mixtures, as, for example, by precipitation 
with hot water, alcohol, alcohol ether or acetone; or the 
further alkylation may be carried out in the primary 
alkylating mixture after complete or partial removal 
of the excess of water; and if only a small excess of 
alkali is to be employed this may be incorporated in the 
mixture before the water is driven off, provided that 
care is taken, as by the use of a low temperature, not to 
damage the esters. The removal of the water may be 
effected at atmospheric or reduced pressure, with or 
without heating, and it is facilitated by energetic stir- 
ring or kneading; depending on the proportion of water 
driven off, a paste or powdery mass is obtained. For 
the further alkylation the finely divided or pasty ma- 
terial is mixed if necessary with an additional quantity 
of alkali hydroxide, added at once or in small quantities; 
the alkylating agent is added and the mixture heated, or 
it is added slowly with heating; the ester is separated 
by the addition of water, acidified if necessary, col- 
lected, washed with dilute acid if necessary and then 
with water, and dried. Byproducts such as alcohols, 
ethers, etc., may be distilled off during or after the alkyl- 
ation, or may be recovered from the alkylating mixture 
either by steam distillation or by extraction with suit- 
able solvents. In an example the preparation of an 
ethyl ester of cellulose is described in which a viscose or 
an alkali- or hydro-cellulose and diethyl sulphate are the 
primary reacting materials. (Br. Pat. 149,320, not yet 
accepted; L. LILIENFELD, Vienna, Nov. 3, 1920.) 


Japanning.—A process for preserving metals o1 
metal articles from oxidation or rusting, of the kind in 
which the metal is furnished with a protective adherent 
film as the result of the application of oil and a high 
temperature, consists in dipping them in a bath of min- 
eral lubricating oil which may be mixed with a propor- 
tion of paraffine oil to render it more fluid and mobile, 
draining off excess oil, heating them in a chamber or 
oven at a temperature of about 300 deg. C. until the 
moist condition is removed and the surface presents a 
grayish color or matte appearance, then dipping while 
hot in another bath of oil, such as a mixture of equal 
parts of whale oil and mineral lubricating oil, and finally 
cleaning by means of sawdust, etc. The adherent film 
thus produced acts as an insulator when the articles so 
treated are employed in electrical contrivances. (Br. 
Pat. 149,871—1919; N. C. F. JENSEN, Southall, Middle- 
sex, Nov. 3, 1920.) 


Alumina.—Alumina is obtained from bauxite or 
other aluminous material by furnacing the latter in the 
presence of sulphur dioxide, air and steam, lixiviating 
the product, and then decomposing the resulting ferru- 
ginous solution of aluminum sulphate by means of 
sodium thiosulphate according to the equation Al,(SO,), 

+ 3Na.S,0, ALO, + 3S0, + 3S + 3Na,SO,. The 
precipitate of alumina and sulphur is calcined to pro- 
duce pure alumina and sulphur dioxide. In order to 
make the process cyclic the sulphur dioxide from this 


Vol. 23, No. 26 


source, as well as that evolved according to the equation, 
may be utilized both for the furnacing operation and 
for the regeneration of the sodium thiosulphate. The 
latter is prepared by evaporating to dryness the solu- 
tion of sodium sulphate which remains after filtering 
off the alumina and sulphur, reducing the sulphate to 
sulphide by means of carbon, and then passing air and 
sulphur dioxide into the aqueous solution of sodium sul- 
phide. If the process is intended to be cyclic the 
sulphur is separated from the precipitated alumina by 
distillation or dissolution. To facilitate the furnacing 
operation the gases may be passed over a catalyst such as 
ferric oxide; or a catalyst, such as aluminum or other 
chloride, may be added to the bauxite. (Br. Pat. 149,769 
—1919; J. MorEL, Grenoble, France, Nov. 10, 1920.) 

Separating Incompletely Burnt Coal From Ashes.— 
Relates to a process for separating coke and incompletely 
burnt coal from the burnt out residues of boiler ash-pits, 
furnaces, etc. The non-combustible residues possess 
magnetic properties due to the presence of certain iron 
compounds such as pyrites, etc., which are converted into 
protoxide or sesquioxide or peroxide of iron upon com- 
bustion and appear in the ashes as silicates by fusion 
with silica. Hence by passing these ashes through a 
highly-concentrated magnetic field, the coal is recovered 
as a non-magnetic product and separated from the con- 
stituents which contain the iron and are retained in the 
magnetic field. (Br. Pat. 150,333, not yet accepted; 
F. Krupp, AKT. GES. GRUSONWERK, Buckau, Magdeburg, 
Nov. 17, 1920.) 


Making Hollow Metal Bars or Tubes.—Hollow metal 
bars, wires or tubes are formed with one or more holes 
concentric or eccentric with the external surface of the 
bar, and each having a smooth and uniform capillary or 
other bore, by drilling or otherwise forming the initial 
holes in the billet, and after cleaning, filling them with 
clean well-fitting mandrels, and forging, rolling or draw- 
ing to reduce the size of the hole or holes. The billet 
and mandrels are then separated by reeling or axial 
rolling, and the rolling or like processes repeated as 
often as necessary, the cores or mandrels being coated 
with a silicate or like inert lubricating material if 
desired. The smooth clean holes thus formed may be 
further reduced by drawing. (Br. Pat. 150,562—1919; 
S. J. MILs, Cannonfields, Hathersage, Derbyshire, Nov. 
17, 1920.) 

Welding of Aluminum.—In the electric arc welding 
of aluminum, an aluminum electrode is used in conjunc- 
tion with a flux of cryolite. The flux may be applied to 
the outside of the electrode in paste form, preferably 
* in. thick for a No. 8 S. W. G. electrode, and may be 
secured by an aluminum wire, thin sheet gauze or a 
wrapping of cotton or other suitable fabric, or a binder 
may be incorporated in the paste. The flux may be 
placed in a hollow electrode of aluminum or in a series 
of transverse holes therein or in both. Common salt 
may be added to the cryolite for the more ready applica- 
tion and fixing of the flux and to cause the molten metal 
to flow more evenly by altering its surface tension. 
Fifteen per cent of salt may be added before mixing 
or the cryolite made into a paste with a 10 per cent 
solution of salt. Salt may be replaced by sodium bisul- 
phate. Aluminum fluoride may be added to the flux to 
reduce the density when molten. The parts to be welded 
are preferably pre-heated to a temperature between 300 
and 400 deg. C. (Br. Pat. 150,372—-1919; F..J. HEyEs, 
Liverpool, Nov. 17, 1920.) 
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Current Events 


in the Chemical and Metallurgical Industries 


Informational Service Launched 


An Alloys Informational Service, which has been 
under consideration for a year or more, has been 
launched by the National Research Council. With an 
estimated budget of $40,000 for the first year, success of 
the plan will require the co-operation of 160 subscribers 
at the rate of $250 per year. 
should readily be enlisted from among the many firms 
interested in the manufacture or consumption of large 
quantities of ferrous and non-ferrous metals and alloys. 

The service will consist primarily of regular sum- 
maries of technical literature from an extensive list of 
periodicals, domestic and foreign. Concurrently a ref- 
erence service will produce exhaustive lists of ab- 
stracts of previously published information, subjects for 
these searches to be submitted by members. A com- 
plete record of data will be assembled in card-encyclo- 
pedia form, and available for reference upon occasion. 
This encyclopedia will also be the depository of much 
unpublished material from the subscribers’ own labora- 
tories and libraries. In this work emphasis shall be 
placed upon the physical and chemical properties of 
pure metals and alloys, the methods of measurement 
and analysis, alloying methods, and service tests. 

Such an organization should have much more than 
the subscription value to companies intelligently at- 
tempting to increase the quality and uses of alloys, to 
research associations, technical libraries and colleges. 
It will attempt to co-operate with existing agencies 
performing such a service in a more limited way, such 
as the British Institute of Metals, private corporations 
and various governmental agencies, so as to avoid dupli- 
cation of effort. The work will be done by men with 
metallurgical experience and supervised by a competent 
director. 

Further and detailed information may be had by 
addressing the Division of Research Extension, National 
Research Council, Washington, D. C. 


Meeting of the Syracuse Section of the A. C. S. 


The 145th regular meeting of the Syracuse Section 
of the American Chemical Society was held Dec. 17, 
1920, in the Chamber of Commerce Building. Ellwood 
Hendrick, president of the New York Chemists’ Club, 
presented a paper on “Relativity and Life.” Mr. Hen- 
drick pointed out that certain factors have a mutually 
related, almost functional, influence on human action or 
‘ondition, and how neglect of this principle makes human 
life, whether individual or general, both unintelligent 
and inefficient in its conduct. 


Perkin Medal Awarded to W. R. Whitney 


At a meeting of the Committee on Award of the 
Perkin Medal, for the Society of Chemical Industry, 
held at the Chemists’ Club, Dec. 20, Dr. W. R. Whitney, 
lirector of the research laboratory of the General Elec- 


ric Co., was unanimously chosen as the recipient for 
1921. 


However, such a number | 


Imports and Exports of Chemicals 


Imports of the chemicals on the free list continue to 
run far ahead of the imports for the corresponding 
period of last year. The Bureau of Foreign and 
Domestic Commerce has just assembled the figures for 
October. They show that the imports of chemicals and 
drugs on the free list during October, 1920, aggregated 
$13,437,044. The imports in October of 1919 of 
chemicals on the free list were half that amount. The 
average value of the imports of chemicals and drugs 
during the first ten months of 1920 has been in excess of 
$18,000,000 monthly. 

The imports of coal-tar products in October of 1920 
were valued at $2,492,902, which is nearly four times 
the value of the imports during October, 1919. Imports 
of gums, during October, 1920, were valued at $5,443,706. 
This was slightly less than the value of imports in 
October, 1919. Potash imports in October were valued 
at nearly $1,000,000, as compared with imports of 
$77,823 in October, 1919. Imports of some of the 
chemicals of less importance were as follows: 


Oct., 1919 Oct., 1920 
$ 55,946 None 
Chlorine of lime ....... 544 $7,353 
Citrate of lime ......... 131,957 423,862 
Magnesite (not purified) 104,743 61,278 
Muriate of ammonia ... 34,903 38,242 


Exports of chemicals are not running far ahead of 
those of last year and are practically the same as those 
of 1918. During October, 1920, chemicals to the value 
of $13,699,452 were exported. This compares with 
$11,762,469 in October of 1919. 

The value of acids exported in October was $479,060, 
slightly less than the exports of October, 1919. Exports 
of dyes increased from $1,584,120 to $2,350,448. 
Extracts for tanning fell from $682,462 in October, 1919, 
to $201,358 in October of this year. The exports of 
sodas increased from $1,386,163 to $2,431,556. Sulphur 
exports increased from $296,192 to $653,858. 

Exports of some of the chemicals which move in less 
volume are as follows: 


Oct., 1919 Oct., 1920 
Formaldehyde ......... $193,212 $41,255 
Avs cian 22,626 13,855 
Acetate of lime ........ 28,791 74,506 
Sulphate of copper ..... 49,497 11,149 


Chicago Chemists’ Club Entertainment 


The annual social event of the Chicago Chemists’ 
Club popularly known as “ladies’ night” occurred Thurs- 
day evening, Dec. 16. The dinner was followed by 
dancing and special entertainment, the chief feature of 
which was an exposé of spiritualism by Mr. Thresher, a 
member of the psychological staff of Chicago Uni- 
versity. He told many pertinent and personal things 
about the prominent members of the club, later exposing 
the whole affair as a trick. The increasing popularity 
of these functions among Chicago chemists was shown 
in the select group of members and guests attending 
the party. 
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Dr. C. E. K. Mees Receives Research Medal 

A John Scott medal and premium has been awarded 
by the Directors of City Trusts of the City of Phila- 
delphia to Dr. C. E. Kenneth Mees, director of the re- 
search laboratory of the Eastman Kodak Co., for special 
researches on the structure of photographic images. 
This award derives from a bequest of John Scott, a 
chemist of Edinburgh, who in 1816 left $4,000 to the 
City of Philadelphia, the interest upon which was to 
“be laid out in premiums to be distributed among in- 
genious men and women who make useful inventions.” 
The premiums were originally limited to $200 but by a 
decision of the Court of Common Pleas of Philadelphia 
in 1919 the amount was increased to $800 and the “in- 
ventions” were held to include any useful to mankind, 
in chemical, medical, physical or any other science, “or 
in the development of industry of any form, the test 
being that the invention is, in the judgment of the trus- 
tees, definitely accepted and that it may add to the com- 
fort, welfare and happiness of mankind.” An advisory 
board on the awards was at the same time appointed by 
the Directors of City Trusts. 

The work for which this award has been made is part 
of the systematic investigation of photographic theory 
undertaken by the laboratory of which Dr. Mees is 
director. Since the foundation of the laboratory numer- 
ous scientific papers on the structure of photographic 
images have been published by members of the staff, and 
the subject as a whole was reviewed by Dr. Mees in a 
paper recently delivered before the Franklin Institute. 

While it covers only one side of the wide field of pho- 
tographic theory, the study of image structure is of fun- 
damental importance, embracing as it does the question 
of the sensitive silver compounds which receive the light 
impression, the sharpness of the images produced, the 
power to reproduce fine details in photographs and the 
graininess of the final image. 

The recognition by the City of Philadelphia of the 
work done by Dr. Mees and his colleagues in this field 
cannot fail to be a stimulus to them and to all scientific 
men engaged in similar work. 


Annual Meeting of American Ceramic Society 

The next annual meeting of the American Ceramic 
Society will be convened at the Hotel Deshler, Columbus, 
Ohio, Feb. 21 to 24. Arthur S. Watts, professor of 
ceramics, Ohio State University, is chairman of the local 
committee in charge of arrangements. Special attention 
will be given this year to the entertainment of visiting 
ladies, 

The first two evenings of the meeting will be occupied 
by the smoker and banquet, and on Thursday trips will 
be taken to Ohio State University and the clay products 
manufacturing plants which abound in the vicinity of 
Columbus. The industrial divisions will have separate 
sessions and the new division on Ceramic Decorative 
Processes will meet for permanent organization. One 
of the sessions will be devoted to kilns, saggers and 
problems of burning. 


Trade Conference in Mexico City 

The Second United States-Mexico Trade Conference, 
organized by the American Chamber of Commerce of 
Mexico, is to be held in Mexico City from April 11 to 
April 16, 1921. Invitations are to be extended to manu- 
facturers, exporters, importers and all chambers of 
commerce in order that representatives may be sent 
to attend the conference. 
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American Petroleum Institute to Create a 
Department of Research 
At the meeting of the board of directors of the 
American Petroleum Institute at Washington, D. C., 
Nov. 19, 1920, a plan was submitted to create a depart- 
ment of research and the following resolutions were 
adopted: 


1. It is the unanimous opinion of the committee 
that the American Petroleum Institute should create 
a department of research. 

2. That the department of research should for the 
present confine its energies to compiling, co-ordinating 
and disseminating the results of research work that 
is now being engaged in by federal and state bureaus, 
educational institutions, associations, societies and cor- 
porations. To this end the committee unanimously rec- 
ommended that the director of research of the Ameri- 
can Petroleum Institute take the necessary steps to 
procure the services of: 

a. A development and production engineer to under- 
take the investigations of oil field problems. 

b. A refinery engineer to make an investigation of 
the refining problems. 

ec. An engineer to investigate the problems relating to 
the utilization of petroleum and its products. 

The committee discussed the qualifications necessary 
for the appointment of the three engineers, and it was 
the conclusion of the committee that the director should 
select such assistants as would have the confidence of 
the industry and the public, the type of engineers and 
compensation to be determined largely by the funds avail- 
able for the development of the division of research. 

The committee concurred in the opinion that for the 
present urgent research problems which confront the 
industry, company or individuals should be carried on 
by the proper endowment in some institution having 
well-equipped laboratories and good facilities. 


Paper Co. Establishes Service Bureau 

The American Writing Paper Co., Holyoke, Mass., has 
established a service bureau which is unique in the paper 
industry. This bureau will co-operate with printers and 
paper merchants and will aid them in solving their 
paper problems. In addition, the printers throughout the 
country have been invited by the company to turn to the 
director of service for any help, advice or suggestions 
which will enable them to make their products more 
attractive and effective. The equipment necessary for 
the carrying on of the work will be installed later. 
Joseph A. Borden, formerly general secretary of the 
United Typothete of America, has been appointed 
director of service by the company. 


New Refinery in Texas 

The Keen & Woolf Oil Co.’s refinery at Clinton, nine 
miles below Houston, Tex., on the Ship Channel, has 
been completed and is now in operation. The plant is 
said to represent an investment of $750,000 and has a 
daily capacity of 650 bbl. of crude oil. The plant is 
manufacturing pale and red lubricating oils, flux, gas 
oil and fuel oil, utilizing coastal crude, drawn mostly 
from Goose Creek. The plant has five large stills and 
power plant and is equipped with the latest machinery. 
A temporary dock has been built on the Ship Channel! 
for the discharging of oil barges. 


Explosion at Monsanto Chemical Co.’s Plant 

Three buildings of the Monsanto Chemical Co.’s plant 
at Second and Lafayette Sts., St. Louis, Mo., were com- 
pletely demolished and nine persons were injured, tw 
of them seriously, by an explosion which occurred Dec. 
15 in Department A-5 of the plant, in which nitrochlor- 
benzene is manufactured. The cause of the explosion i» 
unexplained, but will be investigated. Officials of the 
company estimated the damage at $15,000 to the build 
ings and $35,000 to the stock. 
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Wrought Pipe Defined 
In order to clarify the confusion which exists in the 
present use of the term wrought-iron pipe, the executive 
committee and advisory board of the National Pipe and 
Supplies Association has forcibly called attention to the 
distinction made by the American Society for Testing 
Materials in the following resolution: 


Whereas the distributors of pipe for many years 
used terms to designate the various types and makes 
of pire that have not been duly descriptive of same; 
an 

Whereas it is the desire of this association to 
co-operate in every way with the manufacturers in the 
development of trade practices and customs of ac- 
cepted merit, and which will be fair and intelligible to 
the manufacturers, distributor and public alike; it is 
hereby 

Resolved, By the officers and members of the Execu- 
tive Committee and Advisory Board of the National 
pipe and Supplies Association in their fall meeting, 

eld in New York City on Thursday, Nov. 11, that it 
is their judgment that the terms employed by the 
American Society for.Testing Materials in differentiat- 
ing between iron and steel pipe—namely: (a) welded 
wrought-iron pipe, (b) welded steel pipe—should be ac- 
cepted and adhered to by the distributors of both iron 
and steel pipe, this being in the interest of the manu- 
facturers of the pipe, those who distribute it and those 
who use it, each being entitled to know clearly and 
without doubt the make and quality of the pipe in- 
volved in the transaction. 


This means, if it means anything, that welded pipe 
is pipe that is welded no matter what it is made of: 
that welded steel pipe is pipe that is made by welding 
steel; that welded wrought-iron pipe is pipe that is made 
of wrought iron by the welding process and that 
“wrought-iron pipe” is pipe that is made of wrought 
iron, whatever the process of manufacture. 


Measurement and Specification of Color 


At the meeting of the Rochester section of the Amer- 
ican Chemists and Optical Society of America, held in 
Rochester, N. Y., Dec. 6, 1920, L. A. Jones, head of 
the Research Laboratory of the Eastman Kodak Co., 
presented a paper on “Measurement and Specification 
of Color.” 

He said there is a growing demand from the indus- 
tries for measuring color. This growing need embraces 
not only the raw materials, but the finished products, 
and includes such everyday things as paints, varnishes, 
dyes, textiles, leather and even candy. If this demand 
continues to grow, the science of colorimetry will be a 
very important branch of applied optics. A part of the 
chaotic state of affairs in the measurement of color 
comes from a lack of color nomenclature. There is no 
clear-cut definition of color, hue, saturation, etc., and 
no agreement as to definitions. The terms ashes of 
roses and elephant’s breath are about as definitely as 
colors are named. 

Mr. Jones argued for some logical method of meas- 
urement in America. When it is realized there are 
from 10,000 to 50,000 different colors, the inadequacy 
of words to describe them is evident. Not only are 
vords to describe color lacking, but also instruments for 
measuring it. To measure color, light must of neces- 
sity be considered. Light is energy radiated in trans- 
verse wave lengths, the wave lengths being expressed 
n millimicrons. The wave lengths lying between 400 
and 700 millimicrons, coming to the retina of the eye, 
give what is called color, the 400-millimicron wave 
‘engths producing violet and the 700 red. By separating 
ight into its component wave lengths and measuring 
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it, a curve for each color could be plotted. This curve 
would then represent the intensity and relative wave 
length and would be a physical measurement. But the 
retina does not separate light into its component wave 
lengths, receiving mixed radiant energy as a single 
sensation. There are two phases of this sensation, 
brightness and color, the latter embracing hue and 
saturation. Brightness may be defined as the intensity 
phase of light sensation and color the quality phase of 
the sensation. To measure color, then, means must be 
found for measuring hue and saturation. The instru- 
ment designed for this purpose is called a colorimeter. 
By means of it a mixture of monochromatic light of 
any wave length and white light, the mixture being 
known and under the control of the operator, can be 
matched with the color of an unknown. This would 
then give the wave length hue and the percentage of 
saturation. By white light is meant the light of the 
noonday sun on a clear day or its sensation equivalent. 
Due to weather conditions, it is not often possible to get 
natural white light, but artificial light can be so altered 
as to be the same as the noonday sun. 

Mr. Jones explained there were two methods of mix- 
ing colors, the additive and subtractive. By the additive 
method the primary colors red, green and blue are mixed 
in the proper proportion and matched with the unknown, 
and the analysis stated in percentages of red, green and 
blue. Most instruments for this purpose are not very 
satisfactory, due to the difficulty of mixing. By the 
subtractive method of mixing colors the unknown color 
to be matched is so manipulated that all colors are 
subtracted from white light except those components 
present in the unknown. The Eastman Kodak Co. will 
soon market a colorimeter employing this principle. 

During the war Mr. Jones was a Lieutenant in the 
United States Naval Reserve and did much valuable 
work on camouflage as applied to ships. During his 
lecture he stated that in order to paint ships so they 
would be invisible through a periscope they must be 
of the same color as the background—that is, the sky. 
The artists could not agree as to the color of the sky, 
so a colorimeter was built, put on a battleship and the 
color of the sky under varying conditions was measured. 
The subtractive instrument was found to be the most 
satisfactory because it did not require motor-driven 
parts or careful manipulation. 

During the general discussion following the lecture 
Mr. Jones said that inasmuch as the human eye is 
really half of the colorimeter it is necessary that the 
operator have a normal eye. 


Experiments in Distillation of Oregonian Coals 
To Be Carried On 


Experiments to determine the commercial value of 
sub-bituminous and lignite coal distributed throughout 
thirteen counties of Oregon are being conducted by the 
State Bureau of Mines and Geology. This coal, which 
has never found a market because of its inferior grade, 
has been shown in the laboratory to form a good coke 
on distillation, a fuel gas and a liquid which will be 
further refined with the idea of extracting gasoline sub- 
stitute and lubricating oils. The apparatus used in 
the laboratory of the Oregon Bureau of Mines and 
Geology has the unique feature that no heat is applied 
directly to the retort. Instead, an inert gas is passed 
through heated coils and raised to a temperature of 1,000 
deg. F. before being admitted to the retort. 
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Book Reviews 


PRELIMINARY STUDIES FOR H. M. FACTORY, 
GRETNA, AND STUDY FOR AN INSTALLATION 
OF PHOSGENE MANUFACTURE. Prepared by Mr. 
Quinan and William Macnab, Ministry of Munitions, 
Department of Explosive Supply, British Government. 
145 pp. with numerous diagrams and charts. London, 
England: His Majesty’s Stationery Office; 1920. Price 
15s. net. 

This excellent work deals with two distinct studies as 
indicated by the title. The first section covers the details 
of design and operation of a factory at Gretna to produce 
39,000 tons of R.D.B. cordite per annum, comprising a cot- 
ton waste plant, nitrating house, acid-mixing and storage 
equipment, beating and poaching building, pulping house, 
nitroglycerine plant, cordite plant, air-compressor plant, 
nitric acid plant, power house, etc. The second section 
embraces in like detail a proposed installation for manu- 
facturing phosgene from CO, derived from coke burned in 
gas producers, and dry chlorine, and a second method 
using CO from coke burned in pure oxygen, catalyzers 
being employed for the combination of the two gases in 
both instances. 

The text sets forth the studies and calculations which 
formed the basis of design and construction. The whole 
is an example of an admirable way of treating and pre- 
senting engineering matter. Many of the details are of 
first interest to chemical engineers. American engineers 
visiting London have been deeply impressed with the sys- 
tematic procedure developed by Mr. Quinan and the com- 
pleteness of his technical reports. 

CHESTER H. JONES. 


INDUSTRIAL CHEMISTRY. Edited by Allen Rogers, in 
charge of industrial chemistry, Pratt Institute, Brook- 
lyn, N. Y. 3rd edition, revised and enlarged. 1,255 pp.; 
377 illustrations. New York: D. Van Nostrand Co., 
1920. Price, $7.50. 

The two earlier editions have made Dr. Rogers’ work so 
well known and so widely recognized as the best single 
volume presentation of American practice in industrial 
chemistry that it seems hardly necessary to more than men- 
tion that a revised and enlarged edition is now available. 
Since a critical review would require the collaboration of 
specialists in the wide range of industries covered by the 
book, the present discussion will be limited to the more 
striking features of the revision. 

It is only natural that the first question should be, 
“What about new material?” Four new chapters will be 
found, as follows: Turpentine and Rosin, by Dr. Charles 
H. Herty; Practical Applications of Colloid Chemical Prin- 
ciples, by Dr. Jerome Alexander; Dehydrated, Dried and 
Evaporated Foods, Condensed Foods, by Clarence V. 
Ekroth; Baking, by Arnold Wahl. 

In addition, about 160 pages of new material is distributed 
among the other chapters. In spite of the increase in the 
number of pages, the use of thinner paper and a flexible 
binding makes the book more convenient to handle than 
the second edition. The mechanical preparation of the book 
is good, the few typographical errors noted being, with 
one or two exceptions, of only minor importance. 

Owing to the death of Robert B. Dole, revision of the 
chapter on Water for Industrial Purposes was made by 
H. Stabler and A. A. Chambers. The method of calculating 
coefficients of foaming, corrosion and scale hardness from 
a water analysis is given in detail. Processes for purifica- 
tion and softening of water are thoroughly summarized. 

The chapter on general processes has been greatly im- 
proved by the inclusion of a greater variety of presses, 
driers, evaporators and stills. The old section on chemical 
engineering materials has been replaced by a description 
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of recent apparatus used particularly in the coal-tar inter- 
mediate and dye industry and of various types of hydraulic 
presses. 

It is well to bear in mind that none of the industries 
can be exhaustively treated in the space allotted and that 
the real function of the book is rather to give a broad view 
of the interrelations which exist in the field of industrial 
chemistry. Dr. Rogers and his staff are to be congratulated 
upon the successful accomp!ishment of such a difficult task. 

ALAN G. WIKOFF. 


Personal 


L. P. ALForp, formerly editor of Industrial Management, 
will be editor of Management Engineering, a new publica- 
tion to be published by.the Ronald Press, 20 Vesey St., New 
York City. 

L. T. BRYSON is now engaged in analytical research work 
for the Dearborn Chemical Co., Chicago, Il. 

E. B. CLARK, formerly with the laboratories of the Ward 
Baking Co. and Hecker-Jones-Jewell Milling Co. of New 
York City, has resigned as chief chemist for the Omaha 
(Neb.) Flour Mills Co. and accepted the position of man- 
ager of the Royal Baking Co., Oklahoma City, Okla. 

H. H. CLAUDET, who for some years past has been in 
charge of the Ottawa branch of the General Engineering 
Co., Salt Lake City, will, on Jan. 1, 1921, take over the 
office and laboratory and conduct an independent business 
as a consulting chemical engineer. 

Dr. EUGENE HAANEL, director of the Mines Branch, 
Ottawa, Canada, since 1907, when the department was first 
constituted, has retired in compliance with the regulations 
of the superannuation act. Previous to his appointment 
as director Dr. Haanel was superintendent of mines in the 


.Department of the Interior from 1901 to 1907. 


ELLWoop HENDRICK, consulting editor of CHEMICAL & 
METALLURGICAL ENGINEERING, addressed the meeting of the 
Syracuse Section of the American Chemical Society, Dec. 
17, on “Relativity and Life.” On Dec. 21 he made the 
address before the Rhode Island Section, at Brown Uni- 
versity, on “Chemistry for Everyman.” , 

GEORGE GUESS, professor of metallurgy, University of 
Toronto, Canada, has been chosen chairman of the Toronto 
Branch of the Canadian Institute of Mining and Metallurgy 
for the coming year. 

SAMUEL PAGE, professor of chemistry, Canterbury College, 
Christ Church, New Zealand, has just completed an ex- 
tensive tour of the chemical industries in the United States. 
He will return to New Zealand in January. 

FREDERICK Pope, of Moses, Pope & Trainor, Inc., New 
York City, has returned from a two months’ business trip 
in Europe. 

GERALD R. SIMPSON has resigned his position as superin- 
tendent of the Standard Minerals Co., Kingman, Ariz., to 
engage in the manufacture of a pneumatic flotation machine 
of his invention. 


= 
Obituary 


SANFORD H. STEELE, general counsel and former president 
of the General Chemical Co., died at Pinehurst, N. C., on 
Sunday, Dec. 19, of pneumonia after only a few days 
illness. Mr. Steele was by ancestry and training a Nev 
Englander, although he was born over the border at Stan 
stead, Canada, on Nov. 26, 1847. He was graduated fron 
Dartmouth College in 1870 and studied law in the office 
of his brother, Benjamin H. Steele, who was a Justice of th: 
Supreme Court of the State of Vermont. He eventually 
withdrew from general legal practice and became associate! 
with the General Chemical Co., to which he had devoted hi« 
entire attention for many years. 
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Current Market Reports 


The Chemical and Allied Industrial Markets 


New York, Dec. 27, 1920. 


The chemical market has shown signs of irregular activity 
during the last few months and in most instances the call 
for additional lots was very quiet. During September and 
October large offerings of surplus material reached the 
market for consumers through second hands and these had a 
depressing influence on quotations. Liquidation was in evi- 
dence at intervals and where price changes occurred the 
fluctuation was downward. During the latter part of Nov- 
ember selling pressure decreased to some extent and a 
steadier tone developed. Current reports stated that a quiet 
absorption of stocks had placed the general market in a 
stronger position, although it was admitted that the con- 
suming demand was not active enough to restore perma- 
nency to the entire list. 

Manufacturers’ prices remained fairly steady, and the 
most violent fluctuations were confined to speculative items 
where original buyers had been nipped with high-priced 
goods and were desirous of selling in the open market 
regardless of costs. During December it became apparent 
that the downward trend had run its course in some of the 
items, as moderate buying orders found the market in 
exceedingly scant supply and it looked as though the 
enforcement of real buying would meet with a ready 
response in prices. The absence of important activity, how- 
ever, kept trade sentiment rather pessimistic and large 
dealers complained continually about slow business. Export 
orders were limited to small lots and specialties only and 
the movement in this direction was quiet and devoid of 
particular feature. Exporters on many occasions received 
large cancellations and some offered these holdings at price 
concessions rather than put them in storage indefinitely 
and incur additional expense. 


LEADING INTERESTS OPTIMISTIC 


‘Leading interests close to the pulse of trade seemed 
more hopeful at the turn of the year than in the last six 
months. Reports emanating from many textile points 
announcing a reduction in wages and also that operations 
would open full at the beginning of the year were encourag- 
ing. Enormous purchases of fats and oils by some of the 
most prominent soapmakers created an impression that 
these interests would shortly need quantities of miscel- 
laneous chemicals. Recent inquiries on bichromate of soda 
indicated that stocks among tanneries were at least reduced. 
Paper prices have not declined in proportion to other com- 
modities and it looked as if the paper mills were still experi- 
encing a good demand. It is understood that the inquiry 
for bleaching powder, sulphur and other chemicals needed 
in the manufacture of paper was improving. 


THE PAINT SITUATION 


The sensational drop in linseed oil, turpentine and rosin 
has allowed paint factories to produce at a lower cost than 
at any time in many months. With enormous building oper- 
ations under way, it seems reasonable that the paint makers 
are in for a busy season when the holiday period is over. 
Any improvement in the demand for these products will 
surely be reflected in the market, for such chemicals are 
used by all paint factories. The consensus is that the 
chemical market has seen its lowest point. Any abnormal 
resumption of buying activity is not looked for at the 
beginning of the new year, but there is no doubt that with 
new legislative measures there will be a gradual and steady 
improvement during the first quarter. 


CHEMICAL PRICES 


The leading manufacturers of caustic soda and soda ash 
have maintained their contract prices with regularity. Con- 
sumers have bought solid caustic for delivery over next 
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year at 3%c. per lb., basis 60 per cent works. Light soda 
ash has been taken in single bags at prices ranging from 
$1.824 to $1.90 per 100 lb. in carlots, basis 48 per cent 
f.o.b. works. Consuming inquiry showed a moderate im- 
provement for these chemicals and some of the largest pro- 
ducers stated that orders placed compared favorably with 
those in pre-war periods at this time of the year. The fact 
that resale caustic soda and soda ash were offered in the 
open market below the contract prices has probably held 
back future buying. Producers announce that they have 
adjusted contract prices to a basis which is reasonable under 
the increased cost of production and they asserted that 
there will be no further reduction in values unless the 
price of fuel and labor are reduced proportionately. 

Manufacturers of bleaching powder have held the contract 
market at 34c. per lb. works for large drums and have 
booked considerable business with paper mills. Resale 
bleach reached the market during November in heavy 
volume and prices declined from 6c. per Ib. to 34c. per Ib. 
for spot material. Large makers of copper sulphate have 
been able to offer their product at a more attractive price 
on account of the decline in copper metal. Some inquiries 
have reached the market from agricultural interests and 
business has been placed earlier than usual among in- 
secticide manufacturers. Bichromate of soda producers 
have not quoted openly under 15c. per lb. for delivery over 
1921, but dealers in their competition for new business 
forced the spot market from llc. per lb. in November to 
9c. for spot goods. Carbonate of potash declined severely 
under keen competition instituted by prominent sellers, and 
spot prices were heard as low as 12c. per lb. for the 80-85 
per cent grade. The price during January, 1920, was as 
high as 23c. per lb. for this material. Prussiate of soda 
declined from 22c. per lb. in November to 12ic. for stocks 
in the warehouse. Manufacturers quoted the contract price 
at 22c. and stated that a fair volume of business with the 
regular consuming trade was booked at this level. 


COAL-TAR PRODUCTS 


The tone of the coal-tar products market appeared more 
stable after election and the trade seemed more hopeful. 
During the last few months the markets showed little pros- 
pect of brightening up and sales were meager. In most 
cases buyers covered only their needs for very short periods. 
There seemed to be a volume of second-hand material on the 
market, available at very low prices, and producers have 
been anxiously waiting for this surplus stock to be absorbed. 
As a result the market has receded to its lowest ebb. 

The crude market has been a mixed affair, with some 
issues holding steady while others show weakness, while 
eencessions on firm bids were noted. Producers reduced prices 
on benzene, toluene, solvent naphtha and aylene about 2c. 
per gal., but even this reduction produced no change in the 
volume of business. Anthracene showed some signs of weak- 
ness owing to recent importations from England and a 
lack of demand from usual quarters. The naphthalene 
situation continued to show quantities available and a regu- 
lar supply of material coming in from Europe. 

The following is a list of coal-tar products, giving the 
high and low prices during the past few months: 


Benzene, C. P. per lb.. $0.37 $0.32 
Cresylic acid, 97-99 per cent, per gal 1.15 95 
Napthalene flakes, perlb....... 15 .09 
Phenol, per lb.. 17 09 
Solvent naphtha, “water white, pe rgal 32 30 
Toluene, C. P., pergal....... 37 35 
Benzoic acid, re 85 75 
1.85 1.40 
Salicylic acid, per lb.... 
Alphnaphthalamine, per lb.. .40 
Aniline oil, per lb ..... 30 .22 
Aniline salt, perlb....... ss 35 .27 
Benzidine base, perlb....... 1.00 
Beta naphthol, perlb....... 65 40 
Diethylaniline, perlb........ 1.55 1.45 
Dimethyl: aniline, per lb... 1.05 .65 
Diphenylamine, per lb... ... 85 .77 
Orthotoluidine, per lb. . .30 
Para amidophenol, base, ‘per lb 2.75 2.20 
Paranitraniline, per lb. . 1.20 .90 
Paratoluidine, perlb....... 1.85 1.70 
Resorcinol, technical, per lb. . 2.85 2.80 


Next week we shall publish a comparison of prices 
leading general chemicals over 1920 to date. 
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The Chicago Market 
Chicago, Dec. 21, 1920. 

A spotty market is the rule today, with the soft spots 
most plentiful. Normally, sales are at a minimum at this 
time of year, and this condition is accentuated by the cessa- 
tion of routine buying. 

Much interest is expressed on all sides in regard to pend- 
ing tariff legislation in the Congress and sellers are not 
anxious to make and sell goods under present conditions 
when they may be granted additional protection in a short 
time. The organization of the Foreign Trade Financing 
Corporation is also being watched with some hope that its 
activity may stimulate export business in naval stores and 
oils. The almost absolute lack of buying interest tends to 
render quotations valueless, as there is frequently a 25 per 
cent range between the quoted price and the figure at which 
sales are consummated. 


HEAVY CHEMICALS 


Blue vitriol and salt cake are the two bright spots in the 
line just now. Copper reductions have allowed favorable 
quotations to be made on the sulphate and consumers are 
taking advantage of the situation. Transactions passed at 
prices ranging upwards from $6 to $7 per 100 lb. on 99 
per cent domestic, the higher price representing today’s 
market. Overstocks of salt cake being exhausted, users are 
compelled to pay $35@$40 per ton f.o.b. point of production. 
Consuming interests maintain a steady demand. 

Alkalis remain weak, neither limited supply nor low prices 
having any effect to stimulate demand. Caustic soda is 
offered at $3.75@$4 per 100 lb. Sodium bichromate alone 
shows strength, price remaining firm at around 12c. per lb. 
Formaldehyde at 20@21c. is moving slowly. 95 per cent 
ethyl alcohol is quoted at $5.50@$5.90 per gal. and denatured 
at 90@92c. per gal. On account of light trading glycerine 
prices are to be considered as nominal, both holders and con- 
sumers awaiting developments. C.P. grade is offered at 
174@18c. f.o.b. factory in car lots. Dynamite grade is 2c. 
lower. Lead acetate is off to 154c. per lb. for white granu- 
lar variety. 

Among the acids there is but little business and what there 
is is tending to work to lower levels. 66 deg. sulphuric is 
quoted on today’s market at 21.50@$22 per ton in tanks, 
with but few transactions recorded. Nitric, 36 deg., is 6%c. 
per lb. and oxalic has declined under weak demand to 
19@2le. Citrie is in fairly limited supply, second hands 
asking 52c. for crystals. Makers’ price is 54c. Acetic is 
easy at 12c. for glacial, 99 per cent. 


COAL-TAR PRODUCTS 


The holiday season has accentuated previous dullness in 
this line and business is practically suspended for the time 
being. Market prices are unchanged but are purely nomi- 
nal, dealers and manufacturers alike being ready to shade 
if real business is in sight. Benzene, pure, is holding fairly 
firm at 334c. per gal., and toluene is held at 35c. in drums. 
Naphthalene continues in plentiful supply and current quo- 
tation of 9c. per lb. on flakes and 10c. on balls would be 
lowered if business were in sight. Aniline salt, with no 
demand, ranges in quotation from 28c. to 35c. per Ib. 
Aniline oil, in a similar position, is priced 20c.@28c. per 
lb. There are plentiful supplies of both. 


NAVAL STORES—VEGETABLE OILS 


In common with other lines, naval stores are stagnant 
during the holiday season. Producers seem to be in for a 
loss on this fall’s production as labor costs in the producing 
field were high during the season just closed. The present 
return of Southern labor to practically a pre-war wage basis 
has the effect of causing consumers to expect lower prices 
on pine products. Cost on present stock being high, pro- 
ducers are reluctant to cut and lack of trading is the result. 
No recent price changes of moment have occurred. Today's 
price on turpentine in cooperage, car lots f.o.b. Chicago, is 
95c. per gal. Steam distilled pine oil, .933 pure, is holding 


firm at $1.70, price fluctuation being prevented by the 
The destructively dis- 


existence of heavy buying contracts. 
tilled variety is quoted at $1.35. 
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It is reported that Oriental producers have re-entered the 
selling field, having been forced by financial stringency to 
liquidate stocks hitherto held for high figures. If this is 
true to any great extent a recession of price to somewhere 
near the pre-war level may be expected. Soya bean oil is 
now offered at 54@5%c. in sellers’ tanks f.o.b. coast, but 
if the three million pound shipment now reported as afloat 
arrives soon the price will undoubtedly break. Prime sum- 
mer yellow cottonseed oil is quoted at Tic. per lb. f.o.b. 
Chicago, with no takers. There is some trading in refined, 
deodorized at 12@13c. Corn oil, for which 7@8c. per lb. 
was asked a few days ago, is now offered at 6%c. c.a.f. 


The St. Louis Market 
St. Louis, Dec. 22, 1920. 

The heavy chemical market shows no change from the 
dullness that has marked it recently. Conditions seemingly 
have settled into a status quo for the time being. Prices 
of several articles in bulk lots have declined slightly, but 
producers still maintain their control of the situation and 
no recession of a general nature has taken place or is 
expected. 

Spot business has not improved in the last two weeks to 
any extent, but contracts continue to be closed in satisfac- 
tory numbers and producers estimate that the major portion 
of their 1921 production is contracted for. On account of 
the decline in spot business, however, production is being 
slightly curtailed at present. The heavy chemical industry 
here, though, is fortunate in having as consumers of its 
products the glass, oil-refining, paper and wood pulp and 
wood-preserving industries, all of which continue to operate 
to capacity. For this reason heavy chemical producers 
expect their contract business to tide them over the depres- 
sion in spot business. 

The oil refineries continue to demand large quantities of 
the 66 deg. sulphuric acid, and this market is keeping pro- 
ducers fairly busy. Quotations on bulk lots have declined 
to $20@$21 per ton from $22, but the carboy price remains 
at 19c. per lb., carload lots. The 98 deg. sulphuric acid is 
not in strong demand but quotations are firm at $25 per 
ton f.o.b. works. There is little call for the 60 deg. sulphuric 
acid and quotations have declined to $16, against $16.50 
per ton two weeks ago. The carboy price is being main- 
tained at lic. per lb. The oleum market is dull with a 
nominal quotation of $28.50 per ton. 

Demand remains quiet for muriatic acid, but not a great 
deal is being offered and preducers are holding prices at 
their former levels of 1{@2c. per lb. and $25 per ton in bulk. 

Sodium bisulphate continues to show flashes of activity. 
Producers have allowed their supplies to become smaller 
but have sufficient to take care of the demand. The current 
quotation is $7@$8 per ton. 

Practically no change is noticeable in the nitric acid 
market. Spot demand is dull, but contract deliveries are 
fairly satisfactory. Quotations are $7 per 100 lb. for the 
36 deg. test and $10 per 100 lb. for the 42 deg. test. Stand- 
ard mixed acid is quoted at 1c. per lb. of sulphuric con- 
tent and 11ic. per lb. per unit of nitric acid. 

Demand for zine chloride is spotty and quotations have 


dropped to $4.15 per 100 lb., against $4.50 per 100 Ib. 
previously. 


The Iron and Steel Market 


Pittsburgh, Pa., Dec. 24, 1920. 

The markets in finished steel products are quite steady 
at the Industrial Board or Steel Corporation prices, to 
which most of the independents recently reduced their 
official quotations. Pipe is an exception, as the independent 
list remains, being $7 to $10 a ton above the corporation 
level. In some quarters it is now predicted that inde- 
pendents will issue new lists, dated Jan. 1, on the Indus- 
trial Board basis. This would be an earlier date than 
was recently predicted, as pipe had shown exceptional 
strength. Even now the shipments are very heavy. 

The finished steel markets have not, however, been seri- 
ously tested. Very little business has been offered, as 
buyers in general are in mood to wait until after Jan. 1 
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for taking action even on very near-by requirements. The 
trade has formed some ideas as to shading by independents, RRE! epee a , 
something that was predicted as likely to occur soon after Carlots ry 
the independents reduced their quotations $0 131 135- 14 
oration level. Some independents are picked out as bein Acid, acetic, 28 per cent....... 100 Ibs. 3.00 - - 

onlik ned in th P future, but Acetic, 56 per cent........ ..--100 lbs. 7.25 - 7.50 7.75 — 68.00 
q ely to snade prices in the near fu ’ J Acetic, glacial, 99} per cent, carboys, 

larly some of the smaller interests, are regarded as likely Borie, 154-164 "17 - 18 

j j inquiri Ib. 52 - 54 

to cut prices on the first appearance of interesting inquiries. 100 Ih. 0.85 2.25 273 300 
Hydrofluoric, 52 per cent (nominal)... Ib. 15 - 16 16}- 18 
OPERATIONS Lactic, “ per cent tech Ib. - 

ti r cent tec - 6 

The Steel Corporation continues to operate at over 90 Molybdie, CP. Ib. 450 4.50 5.00 
per cent of capacity, on the ingot basis. On the whole its hydrochloric) <a 
shipments are somewhat in excess of production, as it is Nitrie, 42 deg, Ib. 074- 084 - om 

j j j xalic, crystals... 
steadily moving a large quantity of pipe accumulated dur Guthe, th. 18 18! 18} - 19 
ing the car shortage, its shipments to customers being about Picric ; Ib. 28 . 35 ‘ “0 - 430 
50,000 tons daily, against a rated capacity of approximately Teublimed 
52,500 tons daily. 60 des cums ton 14.00 — 15.00 

Su iric, 66 deg , tank cars. .. ton 

As to the independents, their operating rate is very low, Sulphuric, 66 des., drums...........ton 21.00 - 22.00 22.30 - 23.00 

probably under 35 per cent on an average in the past few Sener, = Seo ene. a 

days, but at this time the actual rate of operation is not “ane ton 23.00 — 24.00 
an altogether safe criterion, for the reason that the last fuming, 20 per cent 2.00 - 2.0 
week or two of the year furnishes a particularly attractive Sulph rie, fuming, 20 per cent (oleum) 
time for closing, if there is to be any closing at all. Inven- 
tory taking is facilitated, and stocks of partly finished Tannic Ib. 50- 53 56 60 
material can be cleaned up by closing certain departments WO. > ' 
and allowing the others to catch up. A few mills idle in Alcohol, Ethyl (nominal) — 5.50- 6 00 
the past week have probably been so as part of a holiday Alcohol: eee ei ; 82 84 
program, while a great many will close tonight with the denatured. prest (nominal) get. 

potash lump........ Ib. 05} 06 064 07 

Considering the volume of shipments being made of late, Alum, chrome lump......... Ib. 13 - 134 14 - 144 
hei Aluminum su ‘phate, commercial... ‘ 02} 03 03} 03} 
their ready receipt by buyers and the disposition of buyers 4jyminum sulphate. iron free Ib 03) 

stocks ini i Aqua ammonia, 26 deg., drums ( Ib. 
to reduce stocks to the minimum, it appears that the rate cyl. 36 38 
of actual steel consumption at the present time is quite Ammonium carbonate, powder Ib. 14 14} 14) 15 
j ace ; Ammonium chloride, granular (white 
large, representing less decrease from the rate during the salamoniac) (nominal) ..... . . Ib. 10}- 
recent very active period than might be expected. Ammonium chloride, eranular (gray sal P 10) " 
ammoniac) Ib. 1) - 10} 

PRICES Ammonium nitrate. ........... Ib. 09 - 10 - 10} 

Ammonium sulphate............ Ib. 03}- 04 04 04} 

Bars are quotable at 2.35¢., shapes at 2.45c., and plates {mylacetate. 33 
at 2.65c. There has been a little shading in these lines, Arsenic oxide, lumps (white arsenic) .. Ib. Wh 12 12} 124 
but chiefly by way of Western consumers conceding a part sulphide, powdered (red arseniotb- — 
of their freight advantage, so that the shading would only Barium dioxide (peroxide) ...... . ‘Ib. 24 . if 26 . 2 

be of the Pittsburgh basis. In sheets prices have been Barium sulphate (precip.) (blanc fixe) Ib. 04) 05 06 
steady at 3.55c. for blue annealed, 4.35c. for black and 5.70c. Bleaching hypochlorite).. 
for galvanized. Quite an exceptional inquiry is out, for Borax (see sodium borate). _....... 
16,000 tons of various descriptions of sheets, very attractive (see roll)........ 
specifications, for delivery over the first six months of the acetate. 100 Ibs. 2.25 
j j j is j j Calcium carbide. ................ Ib. 04 04) 04 - 05 
new year. If there is to be shading in sheets, this inquiry ~ 
seems certain to develop the fact. Caleium chloride, granulated... Ib 02 025 02}- .03 

Strip prices have again been reduced, to 3.30c. for hot- po = mg hypochlorite (bleach’g powder) - 03 - 03, 03) 04 
rolled and 6.25c. for cold-rolled. The 3.30c. price is analyzed Caleium phosphate, monobasic..... Tb. Se 75 - 
as the Industrial Board price of 3.05c. for hoops, plus a 
standard extra of 25c. per hundred pounds for strip finish. Carbon bisu! tphide Ib. 08 09 
‘arbon tetrachloride, drums. .... . Ib. 12 - ‘ - 
Contracts have been adjusted to the reduced basis, and this Carbonyl chloride (phosgene) ih 
has brought forth some releases. New buying in strips is Caustic hydroxide) ~ 
absent, but a fair volume of business is expected in January. Chlorine, gas, iquid-ey inders( 100 1b.) ib. 09 — 095 10 104 

Ib. 43 - 0 
Pic IRON Cobalt oxide... .. . Ib 3.90- 400 
The pig iron market remains stagnant. Prices are merely Copper carbonate, green precipitate tb. 22- .225 24 23 
; ‘ opper cyanide.... ; 6 
nominal, at $35 for bessemer and foundry and $33 for ib 07 07) 


basie f.o.b. valley furnaces, freight to Pittsburgh being Cream of tartar (see potassium bitartrate). 
salt (see magnesium sulp rate)... 

*1.96. It seems very probable that about Jan. 1 there will Ethyl Com. O%....... i0s- iio 
be a further decline, possibly to $30 for basic iron, a figure Ethyl Acetate pure (acetic ether 98% to 


that the furnaces seem to think would have a chance of 


Formaldehyde, 40 per cent (no: inal) ...lb. 18} 19 194 

heing maintained for a time. Fusel oil, ref. . gal. . 3.60- 3.75 
Fusel oil, crude inal) . gal. 3.00- 3.25 
COKE Glauber’s salt (see sodium sulphate) - ' 
Glycerine, C. P. drums extra......... Ib. - 20 21 

While most of the furnaces have been indisposed to con- lodine, resublimed.. 
for Connellsville furnace coke for the first half of Iron, sulphate (copperas) Ib. 1.35 2 - 2 25 

ne new year, an exception was noted in last report, con- 
‘racts having been closed for a total of a trifle over 40,000 Lead nitrate, crystals............ 
‘ons a month, at a ratio of 5 to 1 against basic pig iron carbonate 
at valley furnaces. Additional business of this sort is carbonate, technical... >. 12 
. agnesium nate - 
now to be reported, another coke producer having taken Magnesium sulphate, co commercial... 100 Ib. ag 1.50- 1.75 
art, and the total to date is fully 75,000 tons a month. Methanol, 95%. Serr 1.75 ~- 1.80 
d ti Methanol, al. - 2.10 2.15 
everal weeks ago some contracts were ma on a ratio Nickel salt, double . 12 124 
asis of to 1. These contracts are practically on the Nickel salt, single. 
Phosgene (see earbonyl chloride)........  ..... 
helf, as they are requirement contracts and the furnaces Phosphorus, red..................... Ib. 50- .§2 53 - 55 
volved are already out of blast. Potassium 


4 
\ 
| 
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Carlots Less Carlots 
Potassium bitartrate (cream of tartar) Ib $ $ $0 38-$0 40 
Potassium bromide, granular lb é 43 50 
Potassium carbonate, U.S Ib 50 55 56 60 
Potassium carbonate, crude Ib 12 12} 13 134 
P tassium chlorate, crystals Tb. 12 13 13} 18 
Porassium cyanide Ib 65 0 
P: tassium hydroxide (caustic p tash) Ib. 14 - 14) 5 16 
Potessium muriate ton 95.00 -100.00 
Potassium nitrate Tb. 1Wh- 12 12} 13 
Potassium permanganate. ...... Ib 60- 65 70 
Potessium prussiate, red. ........ Ib. 55- .57 58 - .60 
Pctassium prussiate, yellow Ib. 33 .33) 33 - .34 
Potassium sulphate (powdered) ton! $240.00 —255 00 oe 
Rochelle salts (see sodium potas tartrate) : 
Salammoniac (see ammonium chloride) 
Sal soda (see sodium carbonate) .. - 
Salt cake ton = 45.00 -50.00 
Silver evanide (nominal) . oz - 1 25 
Silver nitrate (nominal)......... oz. - 43 45 
Soda ash, light eens 100 Ib 1.90 — 2.00 2.10 — 2.30 
Seda ash, dense 100 Ib. 2.30 — 2.50 2.75 - 3.00 
Sedium acetate Ib. 064- .07 07 - .07} 
Sodium bicarbonate 100 Ib 2.45 — 2.60 2.65 3.00 
Sodium bichromate lb 09}- 10 10 - 104 
Sodium bisulphate (nitre cake) ...... ton 7.00 - 7.50 8 00 -11.00 
Sodium bisulphite powdered, U.S P.. Ib 064-— .07 07} 08 
Sodium borate (borax) baad Ib 07}- 08 08} 08) 
Sodium carbonate (sal soda) 100 Ib. 2.00 — 2.25 2.50 - 2.75 
Sodium chlorate Ib. 10 - 10} 10}- 
Sodium cyanide, 96-98 per cent Ib. 22- .24 26 29 
Sodium fluoride Ib 17 - 17} 17} 18} 
Sodium hydroxide (caustic soda) 100 Ib 3.75 - 4.00 425-435 
Sodium hyposulphite Ib 03 04 
Sodium molybdate Ib 2.50 - 3.25 - 
Sodium nitrete 100 Ib 2.85 - 3.00 
Sodium nitrite Ib 06— 06} 06) 07 
Sodium peroxide, powdered Ib 30- 31 32 34 
Sodium phosphate, dibasic Ib 03}- 04} 04) 05 
Sodium potassium tartrate (Rochelle salts) Ib ; 33 - 35 
Sodium prussiate, yellow Ib Wi- 17 18 18) 
Sodium silicate, solution (40 deg.) Tb. 02 02} 
Sodium silicate, solution (60 deg.) Ib 03 03} 03} 04 
Sodium sulphate,crystals(Glauber's salt) 100Ibs. 1.75 — 2.00 2.25 2.50 
Sodium sulphide,crystal,60-62 per cent(conce.) Ib 06'- 06} 07 07} 
Sodium sulphite, crystals Ib 04 - 04} 04} 05 
Strontium nitrate, powdered Ib 20 - .20} 21- .22 
Sulphur chi ride, red tb 08 - 09 10 - 10) 
Su'phur, crude ton 16.00 -20.00 
Sulphur dioxide, liquid, cylinders Ib oo -. 10 - 12 
Sulphur (sublimed), flour : 100 Ib. : 3.70 - 4.35 
Sulphur, roll (brimstone) 100 Ib 3.40 3.90 
Tin bichloride, 50 per cent Ib 18 - 19 
Tin oxide lb. 50 51 
Zine carbonate, precipitate. ..... tb. .18 19 20 
Zine chloride, gran........... lb. 13 13} 14 
Zine cyanide Ib. 45- 49 50- .60 
SS See Ib 12 - 13 13}- 14 
Zine sulphate .03} 04 06 

Coal- Tar Products 
NOTE—The following prices are for original packages in large quantities: 

\lpha-naphthol, refined Ib. 1.45 — 1.50 
Ib 40 — 44 
Aniline oil, drums extra . bb. 22 — 26 
Aniline salt Ib 27 — 30 
Anthracene, 89°; in drums (100 Ib.)............ Ib 90 1.00 
Benzalde shyde (f.f.c.) Ib 00 2.10 
Benzidine, base Ib. 1.00 1.10 
Benzidine sulphate Ib 85 90 
Benzoie acid, U.S.P ib. 75 80 
Benzoate of soda, U.S.P Ib 75 — 85 
Benzene, pure, water-white, in drums (100 gal Baa gal 32 35 
Benzene, 90%, in drums ( 100 gal.) gal 30 32 
Benzy! chloride, 95-97%, refined ib 35 40 
Benzyl! chloride, tech Ib. 25 — 35 
Beta-naphthol benzoate (nominal) ib. 350— 4.00 
Beta-naphthol, sublimed (nominal) Ib 75 80 
Beta-naphthol, tech (nominal) Ib 40 45 
Beta aH ine, sublimed Ib 2.25 2.40 
Cresol, U. S. P., in drums (100 Ib.) ..... Ib 16 18 
Ortho-cresol, in drums (100 Ib.) Ib 23 25 
Cresylic ac id, 97 99 straw color, in drums gal 95 — 100 
Cresylic ac id, 35-97"), dark, in drums gal. 90 95 
Cresylic acid, 50%, * first oe drums al 65 — 75 
Dich! hense ne b. 07 10 
Diethylaniline Ib. 1.45 1.50 
Dimethylaniline.......... . Ib. 65 90 
Dinitrobenzene Ib. 30 — 37 
Dinitroclorbenzene............ Ib. 27 32 
Dinitronaphthalene............. lb. 42 45 
Dinitrophenol lb 40 45 
Dinitrotoluene Ib 30 32 
Dip oil, 25°, tar acids, car lots, in drums. . al 38 40 
Diphenylamine (nominal) ; b 75 77 
H-acid (nominal) ............ Ib 1.40 1.55 
Meta-phenylenediamine....... Ib. 1.25 1.30 
Monochlorbenzene............. Ib. 17 18 
Monoethylaniline lb 1.75 2.25 
Naphthalene crushed, in bbls. (250 Ib.)........ Tb. 09 09} 
Naphthalene, flake Ib 09 09} 
Naphthalene, balls................ Ib 10 
Naphthionie acid, crude. Ib 70 75 
Nitrobenzene lb 12 15 
Nitro-naphthalene............ Ib 40 50 
Ortho-amidophenol. ........ Ib 3.20 3.75 
Ortho-dichlor-benzene. .......... Ib. 15 20 
Ortho-nitro-phenol Ib 75 80 
Ortho-nitro-toluene. .......... Ib 25 40 
Ortho-toluidine Ib 30 32 
Para-amidophenol, base Ib 2.10 2.20 
Para-amidophenol, HCI. Ib 2.25 2.40 


Para-nitrotoluene Ib. 1.25 — 
Para-phenylenediamine Ib. 2.20 — 
Para-toluidine . Ib. 1.70 — 
Phthalic anhydride Ib. 60 — 
Phenol, U. 8. P., drums (dest. . tb. 09 — 
gal. 2.00 — 
cs Ib. 2.80 — 
Ib. 3.60 — 
Salicylic acid, , in bbls. (110 Ib. 32 — 
Saliey lie acid, Ib. 35 — 
Ib. 85 — 
Solvent naphtha, w ater-white, in drums, 100 gal. gal 30 — 
Solvent naphtha, crude, weds in drums, eet ae al. 19 — 
Sulphanilie acid, crude i fb. 32 — 
Tolidine . Ib. 1.40 — 
Toluene, in drums . gal. 33 — 
Xylidines, drums, 100 gal 45 
Xylene, pure, in drums.......................... gal. 45 — 
Xylene, pure, in ts Sere gal. 45 — 
Xylene, commercial, in drums, 100 gal aban gal. 37 — 
Xylene, commercial, in tank cars.......... gal. .30 — 


Waxes 
Prices based on original packages in large quantities. 


Vol. 23, No. 26 


“ 


$0. 


$1.90 
1.50 


vow 
ooo 


Beeswax, refined, dark Ib. $0.26 — 
Beeswax, refined, light e Ib. 28 — 
Reeswax, white lb. 35 — 
Carnauba, No. . db. 80 — 
Carnauba, No. 2, North Country . Ib. 70 — 
Carnauba, No. 3, Nerth Country. ....... Ib. 25 — 
Montan, crude Ib. 12— 
Paraffine waxes, crude match wax (white) 105-110 
m.p Ib. .074— 
Paraffine waxes, crude, scale 124-126 m.p...... Ib. 07;— 
Paraffine waxes, refined, 118120 m. p . Ib. .09 
Paraffine waxes, refined, 125 m Ib. .094-— 
Paraffine waxes, refined, 128-130 . Ib. 
Paraffine waxes, refined, 133-135 m.p ib. .134— 
Paraffine waxes, re fined, 135-137 m a Ib. .144— 
Stearic acid, sing!e pressed . Ib. .17}-- 
Stearic acid, double pressed Ib. .183— 
Stearic acid, triple pressed.....................--. Ib. .224— 
Flotation Oils 
All prices are f.o.b. New York unless otherwise stated, and are based on 
carload lots. The oils in 50-gal. bbls., gross weight, 500 Ib. 
Pine oil, steam dist., sp.gr., 0.930-0.940. gal. 
Pine tar oil, ref., sp.gr. 1.025-1.035................ gal. 
Piss tar oil, crude, sp.gr.1.025-1 O35 tank cars f.o.b. Jacksonville, 
Pine tar oil, double ref., sp.er. 0 oa. 
Pine tar, ref., gal. 
Turpentine, crude, sp. gr., 0.900-0. gal. 
Hardwood oil, f.0.b. Mich. sp.gr., 0.960-0.990. . gal. 
Naval Stores 
The following prices are f.o.b. New York for carload lots. 
280 Ib $8.75 — 
Rosin E-I........ 280 Ib 8.75 — 
280 Ib 8.75 — 
280 Ib 900 — 
Wood rosin, bbl... ..... 280 Ib 900 — 
Spirits of turpentine................. gal. 738 
Wood turpentine steam dist gal. 76 — 
Wood dist al. 16 — 
Pine tar pitch, b 
Tar, kiln (500 tb). . bbl. = 
Retort tar, bbl... .. 15.00 — 
Rosin oil, first run | 60 — 
Rosin oil, second run. gal. 62 — 
Solvents 
V. M. and P. naphtha, steel gal. 
Crude Rubber 
Para—Upriver fine (nominal) Ib. $0.21 — 
Upriver coarse (nominal) ................. Ib. 144 — 
Upriver caucho ball (nominal)............ Ib. 5 — 
Plantation—First latex Ib. 7 — 
Ribbed smoked Ib. — 
Brown crepe, thin, clean. Ib. 16 — 
Oils 
VEGETABLE 
The following prices are f.o.b. New York for carload lots. 
Castor oil, No. 3, in bbls. ... Ib. $0.135 — 
Castor oil, AA, in bbls.... Ib. 14) — 
China wood oil, in bbls. (f.0.b. Pac. coast) ..... Ib. .093 — 
Cocoanut oil, Ceylon grade, in bbls Ib. bBo — 
Cocoanut oil, Cochin grade, in bbls. (nominal) .... Ib. 134 — 
Corn oil, erute, in bbls ; Ib. — 
Cottonseed oil, crude (f. 0. b. b. mill)..... Ib. 06 — 
Cottonseed oil, summer yellow. .............. Ib. — 
Cottonseed oil, wi ter Ib. — 
Linseed oil, raw, car lots (domes tic) ee si — 
Linseed oil, raw, tank cars (domestic)............ gal. 2a— 
Linseed oil, boiled, car lots (domestic) ............ gal. — 
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+3 Ores and S 
and Semi-finished Products 
i ae aaa All f.o.b. New York, Unless Otherwise Stated 
.15 — 1.20 Bauxite. 5 
1.25 — 1.35 to 20% 
om 8 ore, Calif. concentrates, 
; FISH ore, 50%, Cr,0, f.o.b. Atlantic Sea- 
Yalow bleached Menhaden... $0.65 — $0.70 Coke, 
Menhaden. . gal. ‘22 Coke, petroleum, refinery, Atlantic Seaboard... 
05 — 1:10 Fluor spar, lump, f.o.b.Tonuco, New 
anc inois mines. 
Mmenite, 52% TiOs, per 22.50 — 25.00 
Miscellaneous Materials Manganose Gre, 30% Ma, seaport Unit 
anganese ore, cher 1 
All f. o. b. New York Unless Otherwise Stated denite, 85% Mos,, N. Y. 
onazite, per unit of Th¢ ‘00 — 
pound, white, f.o.b. Kings Creek, S.C. net ton $24.00 —$30.00 Pyrites, Spanish, fines eat 
| grou off color, f.o.b. Kings Creek net ton 22.00 Pycites, Spanish, furr if, Atemie° or 
arytes, crude, 88%@94% ba., Kings Creek. net ton 10.00 
crude, first grade, Missouri. . . net ion 10.00 Rutile, 95% per ore 
Blane fixe, dry... Ib =e 054 Tungste Se heelite, 60% wo, ‘and over, per unit 
Blanc fixe, % 60°00 — 65°00 (nominal) . unit 425 
Chal lomestic, Ib 04 Uranium oxide, 96% per tined Os. 1b 2:75 — 3.00 
Chalk, English, extra Ib — Vanadium pentoxide Poor, Ih — 14:00 
China clay, (Kaolin) crude, f.o.b. mines, Georgia net ton 800. 00 
China clay (Kaolin) washed, f.o.b. Georgia net ton 12 00 13.00 
ae clay (Kaolin) powdered, f.o.b. Georgia net ton 18 090 2 00 
ae clay (Kaolin) crude f.o.b. Virginia points. net ton 8 00 3 oo Non F 
ground, Virginia points. net ton i5.00 40 00 
olin), imported, lump...... 4 5 — 35 
ground, f.o.b Maine.. net ton 21 00 23 00 Aluminum, to 99 per 33 
F ground, f.o.». North Carolina. . ... netton 17 00 — 21.00 Antimony, wholesale lots, Chinese and Japanese = 
Felds par, ground, f.o.b. N.Y. State....... .... net ton 17.00 -— 21.00 Nickel, ordinary (ingot) ....... 00 
ground f.ob Paltimore........... net ton 27 00 30.00 
Fuller's Larth. f.0.b. New York, 35 25 
earth, granular, f.o.b. Fla.,...... net ton 25.00 Lead, New York, spot... 3.33 
Fuller's earth, powdered, fo.b: net ton 18.00 — Vead, St Louis, spot... 6.25 
raphite, crucible, 90°; carbon, Ashland, Ala... Ib 19 Zine, spot, St. Louis... 6.95 
Ib Silver (commercial)... . . 
Q acid tower) fist to head, f.o.b Baltimore net ton — 10.00 “Tb. 
z (acid tower) 14@2 in., f.o.b. Baltimore... net ton — 14.00 Bismuth (500 Ib lots) 
ib 09 — 05 oz. 75 00 
Shee Ib 03 — 10 Fallin oz. 350. 00@ 400. 00 
‘ale, paper-making grades, f.o.b. Vermont..... ~ 
Tale. Southern, f.o.b. cars. 1200 15 } "ents pe 
"10-49% Cre points..... net ton 100. 11@ copper tubing... 
ire clay bric st quality, 9in. s - 
Ohio ond f.o.b. Penn OLD METALS—tThe following are the dealers’ purchasi i 
sylvania, Ohio and Kentuck k 5 
agnesite brick, 9-in. arches, wedges and key net te ‘car = 
Magnesite brick, soaps and splits net ton 134 12 00 7 1000 11 30, 
brick, 9-in. sizes, f.o.b. Chicago district 1,000 heavy and wire. . 11.50 09 So i100 
Silica brick, $6 Copper, light and bottoms....... ee 00 9 50 11.00 
iliea brick, 9-in. sizes, f.o.b. Mt. Union, Pa 1/000 pow 4 00 4 30 
55-60 Lead, tea ; ; 3 
Zrass. heavy 
Ferro- Alloy Rrase, light 30 10 30 
oys | yellow brass turnings. . 6 50 ; 
All f.0.b. Works 4.50 5 00 
3 00 4.50 
~~ n-titanium, 15-18%, f.o.b. Niagara 
. netton $200.00 —$225.00 
Ferro-chrome, per lb. of Cr. contained, 6-8% 
carbon, carlots................ Ib 16 Structural Material 
Ferro-chrome; per lb. of Cr. contained, 46% The foll 
Ferro-mangane se, 76-80% Mn, ‘dome ~stic. ton 140 145. heav fer, fromm jlibers waren in the 
Ferro-manganese, 76-80% Mn, English... .... grosston 135 00 140 ———New Y 
Ferro-molybdenum 60%; Mo, per Ib. of Mo. ton 65 00 One One 
Ferro-silicon, 10-15%............. ross t Current Month Year Current 
Ferro-tungsten, 70- 80%, per Ib. of contained W... ib 65 2 45 83.27 9337 
Ferro-uranium, 35-50% of U, per lb. of U content ib. 7 00 = 75 Soft steel bar shapes 3 70 415 337 3 43 5 348 33 
Ferro-vanadium, 30-40% perl . of contained V.... lb 6.50 7.50 Put $2 
at.s, } to li ick 
} in. thick 4 00 415 3.67 378 357 378 3.67 3] 
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Industrial 


Financial, Construction and Manufacturers’ News 


Construction and 
Operation 


Arkansas 


SPRINGDALE—The Welch Grape Juice 
Co., Portage St., Westfield, N. Y., plans to 
build a factory. Estimated cost, $375,000. 
J. F. Welch, vice pres. 


California 


BIGGS—The town is having plans pre- 
pared for the construction of a sewage dis- 
posal plant and filter beds, etc. Estimated 
cost, $60,000. C. E. Sloan, Nevada Bank 
Bidg., San Francisco, engr. 

LOS ANGELES—N. Meyer, care of Los 
Angeles Soap Co., 633 East Ist St., has 
awarded the contract for the construction 
of a l-story, 53x176-ft. garage on Wash- 
ington and Union Aves., to C. W. Bean, 
973 South Vermont St. Estimated cost, 
$17,925 

VISALIA—The town voted $55,000 bonds 
for the installation of septic tanks. L. 
Gadsby, city engr. 


Illinois 


CHICAGO—The Illinois Glass Co., Alton, 
is having plans prepared for the construc- 
tion of cork plant here, to replace the one 
recently destroyed by fire 


LASALLE Weightman «& Steigely. 
archts. and engrs., 21 North La Salle St., 
Chicago, will receive bids March 1 for the 


80x350-ft. stone- 
cost, $200,000. 


construction of a 
ware factory. 


2-story, 
Estimated 


Michigan 
ANN ARBOR—The University of Mich- 
igan, care of M. L. Burton, pres., plans to 
build a physics laboratory, $800,000 and 
a chemical laboratory, $400,000. 


Minnesota 
HACKENSACK—tThe Bd. Educ. will re- 
bids in January for the construction 
of a 2}-story, 95x102 ft. high school. A 
chemical laboratory will be installed in 
same Estimated cost, $75,000. Libenberg, 
Kaplan & Martin, 615 McKnight Bidg., 
Minneapolis, archts 

STORDEN—The Bd. Educ. will 
bids about January 15 for the construc- 
tion of a 2-story consolidated school A 
chemical laboratory will be installed in 


receive 


same Estimated cost, $100,000. S. An- 
derson, Storden, clk ¢. H. Parsons, 600 
Builders Exch., Minneapolis, archt. 

ST. PAUL-—The Farmers Consolidated 


Distributing Co., 
apolis, plans to 
factory for the 
butter-milk, on 
Pl. Estimated cost, 


New Jersey 


MILLVILLE — The Whithall-Tatum Co., 
46 Barclay St., New York City, is having 
plans prepared for the construction of a 
2-story, 35x105-ft. factory for the manu- 
facture of glass ware R. W. Pollock, 1802 
Chestnut St., Philadelphia, Pa., archt. 

RIDGEFIELD—The Continental Paper 
Box Co., 122 Washington St., Brooklyn, N 
Y., has awarded the contract for the con- 
struction of a 100x500 ft. factory on Grand 
and Hall Sts., to the Gretsch Eng. Corp.. 
103 Park Ave Estimated cost, $250,000. 
Noted Dee. 15. 


New York 


The Grasselli 


935 Andrus Bldg., Minne- 
build a 3-story, 75x125-ft. 
manufacture of powdered 
Prior Ave. and Montague 
$350,000. 


BROOKLYN Chemical 


(o., Guardian Bldg., Cleveland, ©., plans to 
build a 1-story addition to its chemical 
plant near Newtown Creek, here Esti- 
mated cost $100,000 Lockwood & Green 
& Co,, 101 Park Ave. New York City, 
archts. and engrs 

FLUSHING, L. I The Bd. Educ., 500 


Park Ave., New York City will soon award 


the contract for alterations, repairs, etc., to 
the sewage disposal plant at the New York 
and 


Parental school, Kissena Rd., Reeves 


Melbourne Aves. 


Ohio 
CLEVELAND —The _ Petroleum 
Products Co., 3591 West 56th St., plans to 
build a 2-story factory. Estimated cost, 
$75,000 


Pennsylvania 


EASTON—The city plans to build a sew- 
erage system and sewage disposal plant. 
Estimated cost, $350,000. Hill & Ferguson, 
112 East 19th St., New York City, engrs. 


ELYSBURG—tThe Bd. Educ. is having 
plans prepared for the construction of a 
2-story, 64x67 ft. high school. A chemical 


laboratory will be installed in same.  Esti- 
mated cost, $100,000. W. H. Lee, 32 South 
17th St.. archt. 

PHILADELPHIA—The Amer. Eng. Co., 
Wheatsheaf Lane and Speviva St., plans to 
rebuild its 1-story foundry which was re- 


cently destroyed by fire. Estimated cost, 
$20,000. 
South Dakota 
WAVERLY—The Bd. Educ. will receive 


bids about January for the construction of 
a 2-story, 80 x 109 ft. consolidated school. 
A chemical laboratory will be installed in 
same. Estimated cost, $100,000. 
Snyder, 739 Plymouth Bldg., Minneapolis, 
Minn., archt. 


Texas 


COLLEGE STATION—The Texas A. E. 
M. college plans to rebuild its mechanical 
engineering laboratory building which was 
recently destroyed by fire. Loss, $250,000, 
Dr. Bizzell, pres. 


Vermont 


WINDSOR—The Windsor Foundry Co. 
pians to build a 1-story 115x250 ft. foundry. 


Wisconsin 


GILMANTON—The Union 
School will receive bids until January 28 
for the construction of a 2-story, 85x140- 
ft. high school. A chemical laboratory will 
be installed in same. Estimated cost, 
$100,000, E. J. Hancock, Eau Claire, archt. 
and engr. 

IRON BELT—The Bd. Educ. will receive 
bids until Jan. 15 for the construction of a 
2-story, 75x100-ft. grade and high school. 
A chemical laboratory will be installed in 
same Estimated cost, $80,000. Kelly & 
Shefchik, Alworth Bldg., Dufuth, Minn., 
archts, 

MAYVILLE—The Mayville Free High 
School Dist., is having plans prepared for 
the construction of a 4- and 5-story, 65x210- 
fi. high school on Main St. A physical and 
chemical laboratory will be installed in 
same. Estimated cost, $100,000. Parkin- 
son & Dockendorff, Linker Bldg., LaCrosse, 
archts. Noted Novy. 3. 

MILWAUKEE—The Panay Horizontal 
Show Jar Co., 1102 32nd St., will receive 
bids about Jan. 1 for the construction of 
a 2-story, 120x125-ft. factory on 32nd St. 
A. D. Koch, Wells Bldg., archt. 

REEDSBU RG—The Bd. Educ. 
build a 2-story high school. A 


Free High 


plans to 
chemical 


laboratory will be _ installed in same. 
Estimated cost, $100,000. A. B. Olson, 
principal. 

WAUKESHA—The Municipal Hospital, 


eare of V. Tichenor, 831 Grand Ave., plans 
to build a hospital. A chemical laboratory 
will be installed in same. Estimated cost, 
$150,000. 

WEST ALLIS—tThe Bd. Educ. was 
awarded the contract for the construction 
of a 3-story high school. A chemical lab- 
oratory will be installed in same.  Esti- 
mated cost, $431,539. G. A. German, prin- 
cipal. 


Ontario 


HAMILTON — The Canadian  Sibbey 
Owens Sheet Glass Co. has awarded the 
contract for the construction of a 150x540 
ft. sheet glass, to . W. Cooper. Esti- 
mated cost, $1000,000. 
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Coming Meetings 
and Events 


AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF ScrENCE is holding its 1920 meeting 
Dec. 27, 1920, to Jan. 1, 1921, at Chicago, IL. 

AMERICAN CERAMIC SOcIETY will hold its 
annual meeting Feb. 21 to 24, 1921, at 
Columbus, Ohio, with headquarters at the 
Deschler Hotel. 

AMERICAN CHEMICAL Society will hold 
its sixty-first meeting at Rochester, N. Y., 
April 26 to 29, 1921. 

AMERICAN ELECTROCHEMICAL Society will 
hold its spring meeting at Atlantic Cit: 
April 21 to 23 inclusive. Headquarters will 
be at the Hotel Chalfonte. 

AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS will hold its 
=< meeting Feb. 14 to 17 in New York 

y. 

AMERICAN PHYSICAL Society is holding 
its annual meeting, beginning Dec. 28, at 
Chicago, it being the occasion of the special 
quadrennial meeting of the American Asso- 
ciation for the Advancement of Science and 
the Affiliated Societies. 

CoMMON BRICK MANUFACTURERS’ ASSO- 


CIATION OF AMERICA will hold its annual 
meeting at the Hotel Pennsylvania, New 
York City, Jan. 31 to Feb. 4. 


COMPRESSED GAS MANUFACTURERS’ ASSO- 
CIATION will hold its eighth annual meeting, 
Monday, Jan. 17, 1921, at 2 p.m., at the 
Hotel Astor, New York, and its eighth 
annual dinner at the same place that even- 
ing. 

New JERSEY CHEMICAL Society holds a 
meeting at Stetter’s Restaurant, 842 Broad 
St.. Newark, N. J., the second Monday of 
every month. 


SoclETY OF CHEMICAL INDUSTRY holds its 
Perkin Medal Award Meeting at Rumford 
Club, New York, on Jan. 


The following chemical societies will meet 
at Rumford Hall, Chemists’ Club, New York 
City, as follows: Jan. 7, American Chemical 
Society ; Jan. 14, Society of Chemical Indus- 
try, Perkin Medal award; Feb. 11, Ameri- 
can Electrochemical Society, joint meeting 
with Society of Chemical Industry, Ameri- 
can Chemical Society and Société de Chimie 
Industrielle; March 11, American Chemical 
Society, Nichols Medal award; March 25 
Society of Chemical Industry; April 22, 
Society of Chemical Industry, joint meeting 
with American Electrochemical Society, So- 
ciété de Chimie Industrielle and American 
Chemical Society; May 6, American Chem- 
ical Society; May 13, Société de Chimie In- 
dustrielle, joint meeting with American 
Chemical Society, Society of Chemical In- 
dustry and American Electrochemical So- 
ciety; May 20, Society of Chemical Indus- 
try: June 10, American Chemical Society. 


Industrial Notes 


BLAW-KNox Co., Blawnox (Pittsburgh), 


Pa., has established a new sales district 
in the South, with headquarters at 408 
American Trust Bldg., Birmingham, Ala. 


In addition the Blaw-Knox Co. has district 
offices in New York, Chicago, Detroit, Bos- 
ton, Baltimore, San Francisco and Sheffield, 
England. Prescott V. Kelly, formerly con- 
nected with the executive sales department 
at Pittsburgh, is in charge of the new office. 


THE KALYPTOL CHEMICAL Co., of 784 
Broad St., Newark, N. J., with Benjamin 
F. Jones as agent, has filed a certificate 
in the office of the Secretary of State 
amending its charter so that the capital 
stock of the concern has been increased 
from 250,000 to $500,000, divided into 
20,000 shares of preferred at $10 each and 
30,000 shares of common stock at $19 each. 


THE OXWELD ACETYLENE Co. announces 
the appointment of the Standard Supply & 
Equipment Co., ef New York and Phila- 
delphia, as eastern sales agent for Ever- 
eady welding and cutting apparatus and 
supplies. 


THE HEeEROLD CHINA & Co., Gol- 
den, Col., changed its name Nov. 15, 1920, 
to the Coors Porcelain Co. This company 
manufacturers Coors-U-S-A chemical and 
scientific porcelain. 


THE ILLINOIS GLAss Co. has just started 
operations of its new factory at Bridgeton, 
N. J., by warming in the first two auto- 
matic bottle-blowing machines. The com- 
pany plans to bring production at the 


Bridgeton plant up to the point where it 
will equal the large plant at Alton, I. 
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For Continuous Operation 


For Lowest Power Consumption 
For Longest Refractory Life 

For Lowest Electrode Consumption 
For Lowest Freight Cost 

For Lowest Operating Cost 


ACHESON ELECTRODES 


ACHESON GRAPHITE COMPANY 


Niagara Falls, N. Y., U.S. A. 


E. G. Acheson, Ltd., 40 Wood Street, Westminster, London, S. W. 1, England 
Takamine Shoji Kaisha, Tokyo, Kaijo Bldg., Tokyo, Japan 
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For Economy in the use of raw materials 
—and labor saving, 


MOUNT 


Continuous Causticizing Apparatus 


The complete plant which we furnish consists of 
a continuous causticizer, decanter, rotary filter, 
rotary kiln, gas producer, lime slaker and auxil- 
iary apparatus such as vacuum pump, lime and 
liquor pumps and sludge agitator. 

This apparatus is the work of our consulting 
engineer, for 25 years general manager and chief 
designing engineer of one of the large alkali plants 
of the country. Six years’ operation has proven 
its success. 


All apparatus is of heavy construction, the process 
continuous, and steam consumption a minimum. 
Exhaust steam at 10 pounds pressure can be em- 
ployed, instead of live steam. 


CAUSTICIZING TOWER 


We place at the disposal of 
executives in the chemical 
field the services of our 
consulting engineers for 
the production of equipment 
to meet any given needs. 


GLAMORGAN PIPE & FOUNDRY CO. 


Sole Manufacturers 
Lynchburg, Va., U. S. A. 
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Spur Gear 


peed Reducers 


The mechanism of the Jones 
Reducer has been acknowl- 
edged by engineers to be the 
best solution of all speed re- 
duction problems. One glance 
shows hows completely it 
eliminates the mechanical 
weaknesses inseparable from 
internal gears and overhung 
shafts. A bearing for the 
high-speed shaft is provided 
in a bronze bushed hole at the 
end of the slow-speed shaft, 
which is shown on the right. 


Though the installation is singularly 
compact, reductions are possible up to 
a ratio of 200 to 1, and over. The 
mechanism is entirely enclosed in a 
cast iron, acid-proof, dust-proof hous- 


ing—a prime requisite in a chemical 
plant. 
A—Pinion on high-speed shaft meshes with and drives three — ; 
gears B. B—Gears are mounted integral with three pinions H rite today for Reducer Bulletin. 
Cc. C—Pinions mesh with and drive gear D, mounted on “ihe . 
slow-speed shaft. Our engineers are at your service. 


4416 West Roo 


Manufacturers of cast iron pulleys, gears of all kinds, couplings, Lemley friction clutches, 
pillow blocks, hangers, speed reducers and general power transmission machinery. 
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MANITOWOC 
EQUIPMENT 


Dryers, Digesters, Tanks, 
Mixers, Incinerators, 
Retorts, 
Galvanizing Kettles and 
other heavy plate work 


Jia 


Manitowoc Digester 
in the course of erection. 


Chemical Equipment for satisfactory service must be 
made by experts on designs based upon experience. 


Backed by thorough knowledge of the needs of chemical! 
industry installations, equipment made in the Man- 
itowoc shops is the standard for good performance. 
Quality of materials and workmanship measures up to 


“ the best standards, in keeping with the Manitowoc 
reputation. 


Heavy plate work of all kinds. 


Manitowoc Engineering Works 


Manitowoc, 
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HAT Mr. Harrington 
and other engineering 
authorities are saying about 
the importance of business 
training for technical men, the 
Alexander Hamilton Institute 
began emphasizing years 
ago. 

The Institute was founded by a group 
or business leaders who recognized that 
modern business was training specialists 
but was not developing executives in 
proportion to the constantly increasing 


demand. 


From the first it has been an axiom 
with the officers of the Institute that ‘a 
technical man is the ideal Institute 
man’’; and that axiom has proved itself 
in the fact that out of the army of men 
whom the Institute has enrolled one in 
ten is a man of technical training or 
interest. 


The men of whom presidents 
and general managers 
are made 

Just what is it that the Institute has 
done for these thousands of engineers 
and technical men. Let us illustrate 
very specifically: 

You are an engineer, a chemist, a 
draughtsman, a master-mechanic—in a 
word, a man who has reached his pres- 
ent position in business thru specialized 
training of one sort or another. 


You can see your way clearly to a 
place at the head of your department; 
but beyond that what does business have 
in store for you? 


Do you know the fundamentals of 
accounting? Of merchandising and 


advertising; of factory and ofhce organ- 


Canadian address, 


C. P. R. Bldg., Torente: 
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Why technical men 


emselves back 


**A great many engineers are unconsciously holding themselves 
in check because they fail to grasp business principles.” 


—John A. Harrington, of the Executive Committee, American Association of Engineers. 


ization; of business law and corporation 
finance ? 


These fundamentals a man must know 
if he is to direct an organization, or en- 
gage in business for himself. 


And it is precisely these essentials 
that the Institute—thru its Modern Bus- 
iness Course and Service—undertakes 
to give—not in years, but in the spare 
moments of a few months. 


No man could run thru the 
letters 


contained in the Institute’s files with- 
out feeling that here is an opportunity 
which every man of technical training 
ought to investigate, at least. 


Here is a sentence from the chief 
engineer of a great port city, for ex- 
ample: “J know of nothing that could 
tend more towards the advancement of 
an engineer on any line of work than a 


thoro study of Modern Business.” 


And anothcr from a resident en- 
gineer, of a giant engineering company: 
“<The engineering profession is broaden- 
ing, and men trained as engineers are 
more and more being used in business 
where their technical education gives 
them an excelient groundwork.” 


“Your training enabled me to effect 
economies in my work which I had not 
dreamed of before,’ says a prominent 
electrical engineer. And other men, 
in every phase of technical work, are 
on record with equal positiveness and 
enthusiasm. 


To save the wasted years 


The Alexander Hamilton Institute has 
only one Course and one product— 


Australian address, Sa Castlereagh St., 


It does not claim 
to be able to transtorm failures into suc- 
cesses; its interest is with the man who 
would ultimately score a fair measure 
of success even without its help. 


trained executives. 


To such a man it says: **There is a 
shorter road to one of the important 
positions in business than merely rou- 
tine experience; thousands of men have 
proved that truth thru their own ex- 
perience and success. 


«*You know better than anyone else 
what a year of your life is worth. But 
if the Alexander Hamilton Institute can 
save five years for you that would other- 
wise be lost in a routine job, or three 
years or even one, surely that promise 
is worth your investigation.’’ 


Investigation is casy; you have mere- 
ly to send for 


‘Forging Ahead in Business’’ 


Forging Ahead in Business is a bock of 116 
pages. Into it have gone the results of 
years’ experience in helping men to success. It 
answers every question you can raise about the 
Alexander Hamilton Institute; it contains letters 
from men whose positions in business were very 
similar to yours. It is a book that should be in 
every man’s library, and there is a copy for 
every man of serious purpose. It is sent with- 
out obligation; send for your copy today. 


Alexander Hamilton Institute 
29 Astor Place, N. Y. City 


Send me “Forging Ahead in Busi- 
ness"’ which I may keep without 
obligation. 


Name 


Business 
Address... 


Business 
Position 


Sydney 


Copyright, 1920, Alexander Hamil 
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For Economical Shipping of Oils, Dyes, 
Paints and Greases 
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For Proper Handling of Chemicals, Inks, 
Semi-Solids and Powders 


Removable Head Steel Barrel 


 Here’s Your Economical Shipping Package 


You can walk up to this barrel, give the lugs a 
half turn and easily remove the head by means 
of the sturdy handles. It's a Perfect Metal 
Bilge Barrel. 

We put the handles where you want them to fit 
vour particular requirements. 

We fasten our special type of lugs right to the 
barrel so there is no danger of coming off or be- 
ing lost. 

These features are much appreciated by big ship- 
pers of chemicals, inks, dyes, paints and greases, 
the semi-solids or powders. They like this 
liquid leak proof barrel. 


For All Round 
Easy Handling 


No easier-to-handle shipping 
container was ever shipped, 
rolled, skidded, stacked or piled. 
The perfect chime provides a 
real hand grip that a fellow 
can take hold of and hold on to. 
Proper spacing——-owing to the 
bilge shape—saves your men’s 
fingers, their time and_ their 
temper. 


But better even than these handy helps is the 
rugged sturdiness of the barrel itself. It’s made 
of special steel and given a special chime con- 
struction five times average strength. The bumps 
and jolts ruin the chime of inferior barrels, cause 
leaks, losses and replacements. The chime of 
this barrel is not liable to distortion so the head 
is always removable and always efficient. 


You can forget shipping troubles with Perfect 
Metal Bilge Barrels. 


They’re made in closed head type too and we 
make Detroit Light and Heavy Steel Drums. 


Safely Carries 
Costly Products 


Perfect Metal Bilge Barrels 
are safe—safe enough that cer- 
tain dealers in precious metals 
ship thousands of dollars worth 
in one single package. 

These barrels save leaks, else 
there would not be so many 
thousands in use by shippers of 
costly chemicals, dyes and 
kindred products. 


Removable Head Type 


Guaranteed for three years but will last ten 


Write for catalogue of these money saving containers. 


Detroit Range Boiler Steel Barrel Co. 


DETROIT MICH 


NEW YORK CHICAGO 


ST LOUIS 


SAN FRANCISCO, 


PHILADELPHIA 
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_ New York Office, 94 Fulton Street 


MARKET PLACE FOR CHEMICALS, ACIDS, MINERALS, ETC 


TITANIUM TALKS 


No. 25 


{ What 
Caused 

\ These 

AY Rust 
Spots? 


After calling attention to certain structural differences, which 
‘ might possibly have had some effect on the failures, the report 
| concludes :— 

“There is a stronger indication in these samples, however, that 
slag inclusions near the surface of the tin-plate had a decided 
influence in starting the rust spots, probably by causing the tin 
coating to be porous at these points on account of disturbances 
due to the slag during 
‘ pickling and tinning. 
Of course the electro- 
chemical reactions 
between tin and iron 
would be expected to 
cause corrosion of the 
‘ iron wherever the tin 
coating was broken. 
The conclusion then is that the steel in this case was of inferior 
quality.” 


The Titanium Alloy Mfg. Company 
Niagara Falls, New York. 


Pittsburgh Office, Oliver Building ‘Chicago Office, 
Peoples Gas Building 


T. Rowlands & Co., Ltd., Sheffield, England, Agents for Great Britain and Europe 
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TEXAS GULF 
SULPHUR 


99’, Per Cent Pure 


Weare prepared to serve you 
promptly. 


TEXAS GULF SULPHUR CO. 
General Offices: 
50 East 42nd Street, New York 
Sulphur Deposit and Plants: 
Gulf, Matagorda County, Texas 


SOLVENTS 


ACETONE, C. P. 


BUTYL ALCOHOL, 
NORMAL 


(Sole Manufacturers in the U. S. A.) 


DENATURED 
ALCOHOL 


E maintain well equipped research 
laboratories and a staff of specially 
trained chemists. We welcome all oppor- 
tunities of co-operating with manufacturers 
in solving their various solvent problems. 


Commercial Solvents Corporation 
Office: Plant: 
165 Broadway, New York Terre Haute, Ind. 
Cable Address: “Comsolvent,” New York. 


Selling Agents for U. S. A. 
W. S. Gray & Co., 80 Maiden Lane, New York 


CRUDE SULPHUR 


Guaranteed 99% Pure 
For use in Metallurgical field, etc. 


THE UNION SULPHUR CO. 


17 Battery Place, New York City 


Dead Burned Magnesite E. J. Lavino 
Specialty Imperial & Company COMPANY 


Chrome Ore 


The well known refractory ore for 
furnace linings. Lump, low in 
Silica and low in iron. 


GENERAL OFFICE 
Bullitt Bldg., Phila. 


BRANCH OFFICE 
Swetiand Bldg., Cleveland 


Manufacturers of 


High-Grade Silica, Chrome, 
Magnesia and Fire Clay Brick 
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Alcohol, Denatured c Geom t 
Alum, Powdered opper Varsenate Silver Nitrate 


k HEM CALS CHARLES COOPER & CO. 
194 Worth Street, 
New York City 


Established 1857 MANUFACTURING CHEMISTS AND IMPORTERS Works at Newark, N. J. 


Offer a Full Line of 
Technical and Medicinal Chemicals, Specializing in the following. 


Acetone Ammonia, Sal Cyanide (For case 
Acid, Muriatic, Nitric and Benzol hardening) 
Sulphuric C. P. Collodion Flour Sulphur 


Manganese Borate 


FERRO-URANIUM 


FERRO- VANADIUM 
of the Highest Quality 


STANDARD ALLOYS COMPANY, Pittsburgh, Pa. 


Pure Manganese P OTASH ALUM 


94-98% 
AND Natural C. P. and U. S. P. 
Manganese Alloys 


(Including 30% Manganese Copper, Man- 
ganese-Titanium, Manganese-Aluminum, 
and Manganese Boron) 


of various compositions, carbon 
free and technically free from 
iron and other impurities, in 
convenient size. 


Write for Metals Booklet No. 


OTHER PRODUCTS: 


2097 which describes the uses of F lowers of Sulphur 
- Carbonfree Metals and Al- Se dices Sulphate 
ys. 
(Anhydrous) 
Metal & Thermit Corporation LET US KNOW YOUR REQUIREMENTS 
120 Broadway, New York Address by Letter, Telegraph or Cable 
Pittsburgh 
. WESTERN CHEMICALS 
INCORPORATED 
“ Tonopah, Nevada, U. S. A. 
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For Users of 


ALKALIES 


Solvay Technical Service 
is rendered by a staff of 
specialists devoted solely 
to the study of the proper 
use of alkalies in all the 
processes which they enter. 


These men are practical 
chemists and know alkalies 
from start to finish—their 
uses, properties and capa- 
bilities to do a given job. 
They will help you on re- 
quest on any problem of 
manufacture, of textile fin- 
ishing, of water softening, 
of cleansing, or of mere 
chemical analysis. If you 
wish, a representative will 
call on you. 


Write us for our Technical 
Bulletins, giving our stand- 
ard methods for analysis of 
alkalies and treating of 
other pertinent related sub- 
jects. 


The Solvay Process Co. 
Technical Service Department 
Syracuse, N. Y. 


Selling Agent: 
WING & EVANS, INC., 
22 William Street, New York City 


SODA ASH 
CAUSTIC SODA CAUSTICIZED 
BICARBONATE ASH 
OF SODA CROWN FILLER 
SOLVAY SNOW- CALCIUM 
FLAKE CHLORIDE 
CRYSTALS GROUND 
MODIFIED LIMESTONE 


SODAS 


Manufacturers of 


FLOTATION REAGENTS 
for the Mining Industry 


Trouble ahead—when you find that your last order for 
your favorite Flotation Oil cannot be duplicated. 


Barrett Flotation Oils never fail you, every barrel is 
just as good as the last. Always uniform in high-grade 
qualitvy—always available in any quantity you need. 


Salt Lake City 
Utah 


17 Battery Place 
New York City 


PLATINUM 


for Chemical and Metallurgical Uses in standard or 
special forms. 


Platinum scrap purchased or exchanged 


J. Bishop & Co. Platinum Works 


Malvern, Pa. 


LIGNONE 


Made from sulfite cellulose liquor. 
A colloid of varied uses. 


J. S. Robeson, Inc., Trenton, New Jersey 


LABORATORY SUPPLIES 
1894 — CHEMICALS — 1920 


A. DAIGGER & CO. 


54 W. Kinzie Stree Chicago, IIl. 


YORK METAL AND ALLOYS CO. 


York, Pennsylvania 
of 
o 


ALLOYS 
MOLYBDENUM 
SALES OFFICES 
30 Church Street, New York 
730 Symes Building, Denver. Colorado 


METALS 
TUNGSTEN 


ACIDS 
VANADIUM 


Ask the man 
who hasn’t one 


Chemical and Metallurgica! Engineering is a mem- 
ber of the Audit Bureau of Circulations. 


Do you understand what that means to you as ap 
advertiser 


It means that you get a ‘square deal” when you buy our 
circulation. It means that the net paid distribution of 
Chemical and Metallurgical Engineering has been 
verified by the only recognized authority on circulation. | 


It means all that and more. It means that our aoe 
tion is ‘‘above board.”’ We have nothing to conceal. 


Facts are given in detail in the A. B. C. statements. 
furnish them on request. Every publisher wit noth 


hide can do the same. So, ask the man who hasn't 
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The Roessler & Hasslacher Chemical Co. 


Manufacturing and Importing Chemists 
and Refiners of Platinum 


709-717 Sixth Ave., New York 


BRANCHES: 
Boston Chicago Cincinnati 
Cleveland Kansas City San Francisco 
Philadelphia Akron New Orleans 
WORKS: Perth Amboy, N. J. Niagara Falls, N. Y. St. Albans, Vt. 


| Chemicals for All Industries 
and the Arts 


“SODIUM CYANIDE” 


used in solution for the extraction of precious metals 


“CYANEGG” “R. H. CASE HARDENER” 


for fumigation in horticulture (granular), for heat treatment and case hardening 


Metal Cyanides and Trisalyts for Electro Plating : 
You Steel Chemists! : 
Our container equipment includes a fleet 3 
ELECTRO BLEACHING GAS COMPANY will be interested in the re- : 
Pioneers and Leading Manufacturers of = 
Liquid Chiorine sults of a research recently : 
Chicago ‘Office: 11, 80. La ‘dalle "Street completed at the University : 
of Michigan. 
It shows how : 
SILICON 
may be determined, much : 
CAUSTIC SODA more easily and quickly 
(Electrolytic) —76%, 74% and 60% Standard than by the methods gen- 
Bleaching Power Liquid Chlorine erally employed. 
PENNSYLVANIA SALT MFG. CO. 
Philadelphia 
Perchlorie Acid No.1,€.P.  <——'PHIS 
ONE SPLASH ' 60%; by weight will help to do it, and we 
pvt j will be glad to send you 
in the sea of advertising will not make you gen- dacs ine ele 
erally and favorably known. Business and prestige GENESEE CHEMICAL COMPANY 
are built by steady and consistent representation. write your name on It. 
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43rd Over / ENI I H 
Year _ 15,000 
in Service 
ilter P IL TERS 
Filter Presses 
——what they avoid 
ACHINES, Whe men, axe oie A filter may be theoretically of the highest efficiency 
noted as much for the common il i 
mistakes they avoid as for their more and economy and practically give excellent results 
positive virtues. as compared with old methods of handling, but 
So well adapted in desi terial and ss it is s i i 
woe Well, adapted, in design, x rial and unless it is of the best construction, both as to design 
in hand that an owner who has had and material used, it is a poor investment. 
experience with no other is astonished to 
have friendly competitors inquire as to . 
how some obstinate filtration problem is Zenith filters stand far superior to all others in 
handled. JOHNSON owners have no ° 
“problems"—obstinate or otherwise— perfection of design, strength of construction, mini- 
—no moist cakes mum cost of operation and low items of repair and 
—no sewing on of cloths 
—no high-priced skilled labor renewal. 
—no long lay-ups for rewinding Highest Capacities! 
cio 
2 —no vacuum apparatus 
: no clogging — no unwashed Lowest Moisture Content! 
cake—no wastes 
—no leaks—no breakdowns or 
Most Excellent Wash! 
Just “JOHNSON” — Johnson Engineers 
assume all the burdens of the filtration 
it, /onsuitation sé ce 18 
JOHN JOHNSON COMPANY 
General Offices: 200 37 St., Brooklyn, N. Y. Offices: Laboratory: 
WORKS: Bush Terminal 115 Broadway, N. Y. 22 E. 16th St., N. Y. 


90 WEST ST. 
Chicago Office: 14 


KELLY FILTERS 


(Patented) 


EMIL E. LUNGWITZ 


NEW YORK CITY 
=. Jackson Blvd. 


General and Exclusive Licensee to the 
Kelly Filter Press for all industries, 
with certain exceptions in the entire 
United States East of Colorado. 


United Filter Corp., New York City, owners of patents. 


REDFIELD 
MECHANICAL COMPANY 


820 Exchange 


Union Stock Yards 
CHICAGO 


Wood Plate and Frame Press 


FILTER PRESSES For acids and chemicals 


We make all sizes from 18 
inches to 40 inches square. 


Write for Information and Prices 
William R. Perrin & Company 
William R. Perrin, Limited 


where liquids should not 
come in contact with metal 


Chicago, Illinois 


Toronto, Canada 


ELECTRIC FURNACES - PYROMETERS . 


Hoskins Wlectric 


of modern plants and their laboratories. 
Company Detroit, for complete information. 


Write Hoskins Man 


Furnaces and Pyrometers ~~ found in the majority 
ufacturing 


EDIBLE OIL 
: 3 SOLVENT : 
= = § GLYCERIN PLANTS TANKS 
: : BLEACHING - HY-PRESSES 
:§ .PLANIS PRESSES = 
| 
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SPERRY FILTER PRESSES in the 
LACROSSE REFINING CO. plant 


This photograph was taken in the plant of the La Crosse Refining Co., 
at La Crosse, Wis., and shows a battery of four 36 inch Sperry Filter 
Presses that have been in operation at this plant for the past several months. 


These presses are used in a Maltose syrup manufacturing process and 
according to the man in charge of the filter press department, results 


FILTER CLOTH obtained have been entirely satisfactory in every way. 
Our Filter Cloth Depart- There are eleven Sperry Presses in this plant. 


ment is prepared to sup- . > . ‘ 
shy oll year aéada, liner Write to the Sperry Engineering Department when difficult filtering 


in sewed clothe or fa rells. problems are confronted. The Sperry Filter Press Book will be mailed 
Write today for prices. free upon request. 


D. R. SPERRY & COMPANY 
BATAVIA (Near Chicago), ILL. 


Pacific Coast Representative: B. M. Pilhashy, 1137 Hyde St., San Francisco, Cal. 
New York Agent: H. E. Jacoby, 95 Liberty Street 
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Out of Flame—Progress 


is the motto of our trade mark, which dates back 
hundreds of years in the basic elements of its , 
design. 


The conception of service upon which we are 
organized is as equally well grounded. The 
Industrial Furnace Corporation is prepared to 
fully protect your investment in furnace plant, 
by selecting and installing the complete furnace 
equipment, and thus assuming a_ responsibility 
which enables the giving of a blanket guarantee 
of overall results. 


Industrial Furnace Corp. 
10 Postoffiice Square, Boston, Mass. 


Made for Your 
Particular Job, 


Before we sell you a transformer 
we study the use to which it is to 
be put—then design it to do that 
particular job. 


That’s why our “custom made” 
transformers have individuality in 
the transformer field. 


Our broad engineering experience 
in the chemical and metallurgical 
field will prove valuable to you. 
Send us complete information and 
let our engineers figure on your 
problem. 


The American 


Transformer Company 
Office and Works: 
182 Emmet Street, Newark, N. J. 


HIGH-GRADE CLEARFIELD 
COUNTY FIRE BRICK 
AND DUST 


: BRANDS CAPACITY 
= “CRESCENT” 275,000 

“LIBERTY” 

> “LUMBER CITY” Nine-inch 
equivalent 
2 “BICK” daily 

: PRODUCTS: 

E Crucible Furnace Linings Iron Cupola Linings 


Blast Furnace Linings Malleable and Air Furnace Materials 


Core Oven and Annealing Furnace 


ot Blast Stove Linir 
a ove nings Brick 


tove and Furnace Pipe Linings Glass Furnace Regenerators and Lehrs 


Vertical and Rotary Lime Kilns 
Cement Rotary Linings 
Motary Linings 


Open Hearth Regenerator Materials 
Coke Oven Regenerators 
Soaking Pit Materiais 


Heating Furnaces, Clay hecsetories Cement Coller Linings 


Only Enameling Furnace Linings 


Gas Producers and Flue Linings Brass Furnace Materials 


Refractory Ground and Batch Clays 
Ladle Liners Caleined Flint Clay Grog and Dust 
Puddiing and Busheling Furnace Brick Crude Crushed Flint and Soft Clays 
High Duty Special Shapes 


CRESCENT REFRACTORIES 
COMPANY 


Curwensville, Clearfield County, Pennsylvania 
Clearfield, Pa. 


Boiler Settings 


Forge Furnace Linings 


Lumber, Pa. 


Plants: Curwensville, Pa. 


CHAIN DOORS 
Hinder chilling furnaces in winter 
when charging 
‘‘Keep Cold Out and Heat In’’ 


E. J. CODD CO., Baltimore, U. S. A. 


The Walter E. Lummus Co. 


Chemical Plant and Refinery 
Engineering and Complete Construction 
See our large advertisements every other week. 


173 Milk Street, Boston Factory: Everett, Mass. 


DON’T WAIT— 


Until the equipment in your plant is shut down for 
lack of work, and then plunge into a wild scram- 
ble to advertise for more business. Busy or slack, 
keep advertising steadily, week by week, month 
by month, and you'll keep the wheels a-turning. 


It’s the REPEATED SUGGESTION that Counts. 


: : _ 
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Electric 


Type HD1014 
CRUCIBLE FURNACE 


Top opening, 10 in. square, 14 in. deep. Full load rating 
7.0 K. W. Attains 2000 deg. F. in 1 hour and 25 minutes. 
At 2000 deg. F., 1800 deg. F., and 1400 deg. F. the furnace 
holds 2.86 K. W., 2.35 and 1.21 K. W., respectively, per 


hour. 


Has four interchangeable coils and four interchangeable 
Crucible Plates. Coils No. 4 B & S gauge wire, .204 in. 
diameter. 


Switches on panel give 72 points of temperature control 


500 deg. F. (260 deg. C) to 2000 deg. F. (1100 deg. C.) 
DIMENSIONS (in inches) AND  apaeae (in pounds) 


SIZES OVER ALL NE SHIPPING 

TYPE Width WOT SIZES BOXEDWEIGHT 
Furnace 22 265 42 x 293 x 30 415 
60 cyc. Transfer 13 43 16 280 15ix 23% x 46 370 
25 cyc. Transf'er 13 47 20 525 15ix 27 x 50 630 


Price Complete, 60 Cycle, $465.00. 25 Cycle $510.00. 
Consult Dealers or Write Direct 


ELECTRIC HEATING APPARATUS CO. 
Electric Furnaces and Heating Appliances 
123-125 Sussex Ave.. Newark, N. J. 


HUR H. THOMAS CO., Philadelphia. 
CENTRAL SCIENTIFIC Chicago. 
DENVER FIRE CLA .. Denver, Colo. 


I i A eles. 
THE MINE & SMELTER ‘ SUPP _Anpetes Denver, El Paso, Salt Lake City 
CANADIAN LABORATORY SUPPLIES CO., Ltd., Toronto, Ont. 


TRADE MARK 


Furnaces 


Type HD 114 Crucible Furnace complete with 
Regulating Transformer 


The only system where accu- 


rate records of fuel consump- ie 
tion are made possible and ey 1 
where pulverized coal can be iy 
transported long distances 
with absolute reliability and ie 
cleanliness. 
3 
: ui gle Furnace 


Cortlandt &t., New York,USA. -. 


THE SMALL PLANT 


can be as economically run with 
Pulverized Coal as the large plant. 
Write us for details of the Aero 
Unit System of Pulverized Coal. 


Backed by the Longest Successful Service 


The Aero Pulverizer Co. 
108-124 Broadway, New York 


“HIGH DUTY” 
MAGNETIC PULLEYS 


Absolute protection for your machinery against tramp 
iron is assured by their use. Write for details. 


MAGNETIC MANUFACTURING CO. 
764-770 Windlake Ave., Milwaukee, Wis. 


The Schaeffer & Budenberg Mfg. Co. 
Brooklyn, N. Y. 


bd r r cu m n 

Record it era 

Permanently” 


“Cres cen Thermometers, 
“Reform” Dial Thermometers, 

“Columbia” Recording Gauges, 

“Columbia” Recording Ther- 
mometers, etc., etc. 


PORCELAIN - 
‘COMPANY - 


- BEAVER FALLS; PENNSYLVANIA: 


* UNUSUAL ‘SHAPES OUR SPECIALTY 


Harbison-Walker Refractories Company 
MANUFACTURERS OF 
High Grade Silica, Chrome, 
Magnesia and Fire Clay Brick, 


Dead Burned Magnesite and Furnace Chrome, 
Chrome Ore. 


PITTSBURGH, PA. 


Reg. U. S. Pat. Off. 

= 
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A 100% GUARANTEE 


HAGAN (American New Model) 


UNDERFEED STOKER 
FIRED FURNACES 


Make no payments on Hagen (American New Model) Under 
feed Stoker fired furnaces until these guarantees have been 
fulfilled 


Fuel saving over hand firing—15% to 50%. 
Saving over cost of producer gas—30%, 


Heat units from each ton equal to from 23.000 to 25.000 
culme feet natural gas 


Heat units from 12 to 14 pounds common slack coal. equal 
to one gallon fuel oil. 


Upkeep cost, including power and labor, will not exceed 17 
eents per ton of coal consumer 


Geo. J. Hagan Co. 


Peoples Bank Blidg., Pittsburgh, Pa. 
Sales Agents for Combustion Engineering Corp. 


The Perfect Furnace 
for the Perfect Fuel 


You'll agree that cil is the 
cleanest, most efficient fuel ob- 
tainable if the furnace is all that 
it should be. 


To this end we invite investiga- 
tion of the Maxon Premix 
Burner. It burns all the oil all 
the time without high pressure 
air for atomization. The re 
sult is steady, complete combus- 
tion with a maximum number 
of heat units liberated in the 
right place. 


Our engineers will help you in- 
stall the proper burners on your 
furnaces. 


Write for details today 
Maxon Furnace & Engineering Co. 


Muncie, Indiana 
New York Chicago Pittsburgh Cleveland 


HYTEMPITE 


(Reg. U.S. Pat. Off.) 
A Highly Refractory Cement for 
Lining and Patching CUPOLAS, 
Cupola Spouts, LADLES, 
Pit Furnaces, Making 
Rammed-in Linings and 
SPECIAL TILE and asa 


Core Wash. It air- 
sets, stands high temperatures, 
and has great binding strength. 


‘QUIGLEY Furnace Specialties Co. inc. 25 Dey St. NEW YORK 


Ajax-Wyatt Electric Furnaces 


are revolutionizing the making of yellow brass. 
Metal loss reduced % of 1%. 


THE AJAX METAL COMPANY 
Philadelphia Birmingham 


TECHNICAL LABORATORIES 


You may obtain from us all kinds of Stopeocks, 2 and 3 way; 
diameter of plug 1-6 mm., also other styles. 


You will save money by writing us for prices. 


Henry Heil Chemical Co., St. Louis 


F Electric Ovens, Incubators, Water Baths, etc. 
Scientifically constructed. Economical, durable. 


Absolutely automatic and require no attention over long 
periods of unattended operation. 


A For sale by dealers in dependable laboratory apparatus. 


Manufactured by 


S THE THERMO ELECTRIC INSTRUMENT CO. 
E N 


o. 8 Johnson St.. Newark, N. J. 


pays te retate”’’ Set, 


THE BOOTH ELECTRIC FURNACE CO. 
(formerly Booth-Hali Co.) 


332 West Madison Street, Chicago, Ill. 


PULVERIZED FUEL INSTALLATION 


Furnace Work—Fuel Economy 


COMPLETE WIRE DRAWING MILLS 


FOR ROPE WIRE POULTRY NETTING WIRE 
BRASS and COPPER WIRE, Etc. 


American Industrial Engineering Co. 


Monadnock Block CHICAGO, ILL. 


Rennerfelt Electric Arc Furnace 


Operates on a new principle. Are acts on the 
bath in a ‘arge flame. Widely used for making 
steel, melting brass, copper, nickel and _ ferro- 
manganese. Built in the following sizes: 300 
Ibs.. 1000 Ibs., one gress ton, 2 gross tons and 

2 gross tons. 

HAMILTON & HANSELL, INC. 
Park Row Blidg., New York 
Address Foreign Inquiries to A. B. ELEKTRISKA UGNAR, Stockholm, Sweden 


= 
= = = 
= 4 ¢ ory = = = 
3 = = = 
= PREMIX = 
| : BURNER 
= = | \ = 
| 
s 
a = = 
= = 
s » 4 = 
: 
| 
3 
= 


December 29, 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


ur 
— 


Guaranteed to 3,100° F. 
HOTT - PATCH 


Patented Jan. 13, 1920. 
Furnace Cement 


Made to withstand high temper- 
ature. Positively does not veteriorate 
or lose its high refractory proper- 
ties in service. Outlasts other lin- 
ings. Ideal for repairing and patch- 
ing. Easily molded into blocks for 
special shapes. Eliminates clinker 
trouble. 


Use Hott-Patch for lining all types of 
furnaces where an acid lining can be 
used. For basic linings, use our No, 34 
which is guaranteed for temperatures up 
to 3400° F. 


THE S. OBERMAYER CO. 
2833 Smallman St., Pittsburgh, Pa. 


Standardize— 
Economize 


A Powers Automatic Heat Regulator 
saves labor, by mechanically, controlling 
temperatures, as required, thus relieving 
operatives for work which machines can't 
do. It also positively prevents the ruin of 
material through overheating or underheating. 
The Powers Regulator never forgets—never procras- 
tinates—never shirks. It controls the heat—keeps it 
where you want it—all the time. 


Specialists in Automatic Heat Control 


966 Architects Bldg., New York 
2727 Greenview Ave., Chicago 
377 The Federal St. Bldg., Boston 


THE CANADIAN POWERS 
REGULATOR CO., LTD. 
(1420) Toronto, Ont. 


REPUBLIC 
CARBON | 
COMPANY 
INCORPORATED 


Specializing in the 
Manufacture of 
Highest Quality 
ELECTRODES 


for 
Electric Furnaces 


NIAGARA 
FALLS 
NEW YORK 


5 


tm 


“GIROD” BRAND 


SILICON—MANGANESE 
20/25% Sil., 48/52% Mn. 


Cc. W. LEAVITT & COMPANY 
30 Church Street New York 


PULVERIZED COAL EQUIPMENTS 
FUEL OIL EQUIPMENTS 
FURNACE EQUIPMENTS 


FULLER ENGINEERING COMPANY 
ALLENTOWN, PA. 


The Green Book, ‘*Progressive Combus- 
tion’’—A 92- -page book of facts and figures 
= , firing. Acknowledged the soundest 
most sensible treatment of this vital 
ae plant problem. 
power Steam Jet Ash Conveyor Booklet. 
32 pages of easy reading that reaches straight 
to the heart of the ash disposal question. 
Illustrates and explains the Green Steam 
Jet and the Cast Iron Ash Tank. Dept. F 
will send either or both of the above boo+s on 
r 


GREEN ENGINEERING CO., 
140 Kennedy Ave., East Chicago, Ind. 


Moore Rapid ’Lectromelt Furnaces 


—for ferro-alloys, carbide and smelting 
—for steel, cast or malleable irons 

—for brass, bronze and non-ferrous metals 
are the most rapid and efficient furnaces made. 


Pittsburgh Electric Furnace Corporation 
Pittsburgh, U. S. A. 


AJAX-NORTHRUP 


HIGH-FREQUENCY INDUCTION FURNACES 
Ajax Electrothermic Corporation 


636 E. State Street, Trenton, New Jersey 
G. H. Clamer, President 
EB. F. Northrup, Vice President and Technical Adviser 


Detroit Electric Furnaces 
Produce More Metal—Higher Quality at Less Cost— 
Improved Mechanicai Design 


Write us for information 


DETROIT ELECTRIC FURNACE COMPANY 
642 Book Blidg., Detroit, Mich. 


DON’T EXPERIMENT—BUY I 
COATESVILLE BOILERS 
COATESVILLE BOILER WORKS 


Manufacturer 
New York, 30 Church St. Coatesville, Pa. Philadelphia, Morris Bldg. 


THE MERRILL PROCESS 
OF INDUSTRIAL HEATING 


For the quantity production of quality products 
with safety and economy 


PARKS-CRAMER COMPANY 


Fitchburg Boston Charlotte 
Engineers and Contractors 


0) 
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Drying in a 
One-Man Plant 


You can dry your product from the liquid state 
to a dry finished product in a one-man plant in 3 


seconds! 


1. Drying costs run as low as Fourteen One-Hun- 
dredths of a Cent a pound for dry powder— 
this covers Power, Heat and Labor. 


2. The first cost is about one-half that of a high 
grade Vacuum Drum Dryer of. equal capacity. 


3. High dust recovery, no loss of aromatics, final 
temperature low, no scorching, no caramelizing. 


What the Chemical World has long Wanted. 


Ne, “For all 


RY EP Material” 
W. L. FLEISHER & CO., Inc. 


Air Conditioning and Drying 
31 Union Square, New York, N. Y. 


Type “E” 
Buckeye Dryers are used for drying all classes of material 
which can be passed through a rotary dryer. 

Made in many sizes and types for direct or indirect heating. 


We solicit your correspondence relative to any drying prob- 


lem before you. 
Write for Catalogue. 


THE BUCKEYE DRYER COMPANY 


Main Office, 243 No. High St., Ly Ohio 
Denver Office, Boston Bidg., Denver, Colo. 
B. P. Goldman, 220 West 42nd St., New York, N. Y. 


Steam Heated Air Dryers 


For Chemicals 


DIRECT HEAT DRYERS 


For By-Products, Etc. 
American Process Co., 68 William St., N. Y. 


END 
DUST 


In Your 
Plant It Pays 


Ask Us About 
The 
Paxson 
Dust Collector 


J. W. Paxson Co. 


Philadelphia, Pa. 


Air Purifiers, Gas Cleaning, Dust Collection, 
Pneumatic Transporters 


HOLLY PNEUMATIC SYSTEMS, Inc. 
145 W. 45th Street, New York 


Philadelphia Chicago Denver 


o 
TRADE 


Let Sirocco Engineering Service solve your ventilating. 
heating and cooling problem. Send for catalog. 


American Blower Company 


Detroit Mich. 


STOKES 


are equipped with Patented Spiral Agitators 


ROTARY 
VACUUM 


Low Power—Efficient Agitation—Rapid 
Uniform Drying—Automatic Discharge 


Send for Catalog 
F. J. STOKES MACHINE CO., Philadelphia, Pa. 


DRYERS 


DRYING AND ROASTING 


Standard and Special Types of Equipment to fit the 
particular conditions of your process. 


L. R. CHRISTIE COMPANY 


307 Fourth Ave. Pittsburgh, Pa. 


Blowers Exhausters 
The Connersville Blower Co. 
Connersville, Ind. 


Pumps 


Boosters 


i 
at 


STANDARD 


THIRTEEN TYPES 
The C. 0, Bartlett & Snow Co, 
Main Office and Works, Cleveland, 0. 
| FOR NEARLY ALL MATERIALS 
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Cottrell 
Electrical 
Precipitation 
Processes 


For the precipitation and recovery 
of smoke, fume, dust, mist or vapor 
from chemical plant processes. 


No matter how difficult your prob- 
lem has been adjudged to be the 
Cottrell Processes can handle it— 
economically. 


Our engineers will gladly investi- 
gate your problems and report on 
the best method of handling them. 


Address inquiries to 
Precipitation Department 


Research Corporation 
23-31 W. 43rd Street, New York City 


District Office: 76 West Monroe St., Chicago, Ill. 


Kestner Evaporators 
Simple Effictent 


Economical 


Resines 


Super-Filters 


No Choking 
No Cloths To Wear Out 


Our Chemical Laboratory 


is well equipped to 
help you with your 
Process Problems. 


Kestner Evaporator Company 
Paris Philadelphia London 


CABINET 
TRAY DRYER—for drying 
small quantities of all kinds 
of materials. Rapid, effi- 
cient, labor and time-saving. 


“HURRICANE” DRYERS 


The Best Solution for 


Your Drying Problems 


“HURRICANE” DRYERS have suc- 
cessfully tackled all kinas of drying 
problems in the following industries: 
Paint, Dyes, Chemicals, Food Products, 
Textiles, Porcelain, Potteries, Spark 
Plugs, Storage Batteries, Abrasives, Elec- 
trical Porcelains, etc. 


You can not find the best solution of 
your drying problems until you investi- 
gate what the various types of 


“HURRICANE” DRYERS can do 


for you. 
Send for Bulletin Chem-2 


The Philadelphia Drying Machinery Co. 
Philadelphia, Pa. 


Main Office and Works: 
Stokley St. above Westmoreland 
Boston Office: 53 State St. 


—— 


“Hurricane 


Truck Tray Dryer 
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Proctor Dryers— 
- Helped the Business Grow 


In 1918 the Imperial Color Works, manufac- 
turers of high-grade colors at Glens Falls, 
N. Y., installed a Proctor truck tray type 
dryer. This machine gave satisfaction from 


the very first. So thoroughly, uniformly and 
economically did it handle the material, that 
the Imperial Color Works wrote us, “we are 
hopeful that the output of our plant will in- 
crease to such an extent that we will require 
an additional dryer.” 


‘Their hope was realized. A few months later, 
the second dryer was installed. Again the 
output of the plant increased so that additional 
dryers were needed. Four dryers now meet 
the requirements. 


The Proctor Dryer mechanicalizes the drying 
process, and for this reason speeds up the 
entire plant. If you would obtain greater 
production at less cost, with a tremendous sav- 
ing in time, labor and floor space, write us. 
State the quantity of material to be handled. 


PROCTOR AND SCHWARTZ, INC. 
Formerly Phila. Textile Mach. Co. 
PHILADELPHIA, PA. 
Chicago New York 
Charlotte Providence 
Hamilton, Ont., Canada 
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“A Happy New Year” 


can be assured in every Industrial Plant 
if manufacturing and working conditions 
are properly considered. 


More and a better product will be 
your output if you install Apparatus for 
Maintaining Artificial Atmospheric Con- 
ditions. 


Uniform temperature and humidity 
throughout the year can be maintained 
regardless of climatic changes and an 
interview with one of our Engineers will 
bring out the facts as they apply to your 
particular case. 


SPECIALISTS IN 
HUMIDIFYING—DEHUMIDIF YING 
COOLING—-DRYING—AIR WASHING 

HUMIDITY CONTROL 


ATMosPHERIC 
CorPorATION 


LAFAYETTE BLDG. 
PHILADELPHIA 


What Is Your 
Advertising 
Dollar Buying? 


IGH prices of materials 
and increased overhead 
have made necessary a stricter 
economy along mercantile lines. 


Advertising should be considered as well 
as the commodities in which merchants 


deal. 


By chosing only those publications whose 
circulation is accurately measured, you 
not only practice economy in your adver- 
tising, but are assured that your money 
is buying a definite quantity of circu- 
lation. 


Chemical & Metallurgical Engineering's 
circulation is measured by the Audit 
Bureau of Circulations. Advertising 
placed in its columns is an economical 
investment. 
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Think SEARCHLIGHT First 


CHEMICAL AND METALLURGICAL 
ENGINEERING 


ADVERTISING RATES 


POSITIONS VACANT—Business Opportuni- 
ties and other undisplayed ads, 8 cents 
a word, minimum $2.00 an insertion. 


POSITIONS WANTED—Evening work 
wanted, tutoring and other undisplayed 
ads of individuals looking for employ- 
ment, 4 cents a word, minimum 75 cents, 
payable in advance, 


ADD 5 WORDS for box number in undis- 
played ads if replies are to any of our 
offices. There is no extra charge for 
forwarding replies. 

DISCOUNT OF 10° if one payment is 
made in advance for 4 consecutive inser- 
tions of undisplayed ad. 


ADS IN DISPLAY TYPE—Space is sold by | 
the inch (30 in, to a page), the price 
depending upon total space used within 
a year, some space to be used each issue, 

RATE PER INCH for ads in display space: 

lto 3 in., $4.50 an in, 15 to 29 in., $3.90 an in, 

4to 7 in., $4.30 an in. 30 to 49 in., $3.84 an in 

8 to 14 in., $4.10 an in. 50 to 99 in., @8 ** an in 


POSITIONS 
VACANT 


PLOYMENT 


POSITIONS 
WANTED 


POSITIONS VACANT 


ASSAYER wanted: Man who has had some 
experience in the assay of gold, silver 
and the platinum metals preferred. Loca- 
tion in the near vicinity of New York 
City, Applicant will give particulars as to 
religion, age, experience and salary ex- 
pected. P-876, Chem. & Met. Engrg. 

CALIFORNIA laboratory supply house 
wants high-class man to take charge of 
department handling sales of chemical, 
physics and general scientific materials. 
Must have executive ability, pleasing 
personality and be a man who can accom- 
plish thinks. Only one who has thorough 
commercial knowledge of line from mer- 
cantile standpoint and good executive and 
business training need apply. State age, 
if married or single and salary expected. 
Give record of experience with names of 
former employers. Address, James O. 
Sully, Agent, Newhall Building, San 
Francisco. 


CHEMICAL engineer wanted thoroughly 
conversant with and having practical ex- 
perience of construction and operation of 
plant for the manufacture of phosphoric 
acid and its compounds. P-204, Chem. & 
Met. Energ., Old Colony Bldg., Chicago. 


EXPERIENCED mechanical-chemical engi- 
neer: Chemical plant equipment manu- 
factuing concern needs an experienced 
engineer to function with sales depart- 
ment in handling projects, also for de- 
signing, specifying and equipment stand- 
ardization Must be university graduate 
with at least five years’ experience, pre- 
ferably along distillation, evaporation 
and extraction lines. P-201, Chem. & 
Met. Energ. 


EMPLOYMENT SERVICE 


EXECUTIVES qualified for salaries of 
500 to $25,000 and upward are invited 
to communicate in strict confilence with 
the undersigned, who will conduct pre- 
liminary negotiations for such positions. 
The procedure used is peculiar to this 
service, differing essentially from all 
others and is constructive and initiative ; 
applied individually, and in no way jeop- 
ardizing present connections. Established 
1910 Send name and address only for 
particulars R. W. Bixby, Inc., 312 Lock- 
wood Building, Buffalo, New York. 


POSITIONS WANTED 
CHEMICAL engineer, young graduate with 
plant and laboratory experience desires 
position with future; highest references. 
PW-167, Chem. & Met. Engrg. 


CHEMICAL or dye works—Would you like 
to decrease your equipment troubles or 
devise cheaper methods? My 15 years 
general and three years specific dye and 
intermediate work has demonstrated my 
ability in such lines. Have developed 
some good things and have more in mind. 


Drying, agitation, pumping, materials 
handling. Studied English dye works; 


member Am. Chem. Soc.; available im- 
mediately ; salary $5,000. PW-188, Chem. 
& Met. Enegrg., Real Estate Trust Bldg.. 
Philadelphia. 


POSITIONS WANTED 


CHEMICAL and metallurgical engineer, 
graduate, thorough theoretical training; 
many years’ practical experience in lab- 
oratory and plant from chemist to man- 
ager. Inorganic or non-ferrous metallurgy. 
PW-202, Chem. & Met. Engrg., Old Colony 
Blidg., Chicago. 


CHEMICAL engineer, B.S. in Ch. E., M. S.; 
available about Feb. 1, with four years in 
engineering research and process develop- 
ment with incidental analytical experi- 
ence, wishes responsible position, prefer- 
ably with chemical machinery manufac- 
turers, consulting firm, or plant research 
department; especially interested in heat 
transmission, evaporation, and wet chemi- 
cal processes and machinery. PW-213, 
Chem. & Met., Old Colony Bldg., Chicago. 


CHEMIST, BS., experienced leather chem- 
ist and practical tanner with good general 
knowledge fertilizer industry desires re- 
sponsible position with advancement. 
PW-209, Chem. & Met. Engrg., Real Es- 
tate Trust Bldg., Philadelphia. 


CHEMIST and metallurgist, graduate, age 
27, thorough metallurgical anaylst and 
metallographis; wide experience, includ- 
ing five years of iron and steel analysis, 
physical testing and heat treatment. 
Took charge of laboratories for two years 
with finest automobile concern in the 
country ; excellent references; desires re- 
position. PW-141, Chem. & Met. 
“ner. 


CHEMIST, with practical experience in 
iron and steel, desires position with a 
future; good qualification for research 
work; would consider entering non-fer- 
rous field; neat, accurate and dependable ; 
highest references for integrity; New 
York or vicinity. PW-200, Chem. & Met 
Energ. 


CHEMIST assistant, age 25, graduate, lab- 
oratory, plant experience; will consider 
anything. PW-176, Chem & Met. Energ,, 
Old Colony Bldg., Chicago. 


CHEMIST, experienced in manufacture. 
coating and drying of photographie emul 
sions for film and paper; university 
graduate. PW-192, Chem. & Met. Engrg. 


CHEMIST, inorganic, laboratory and plant 
experience, desires position; present em- 
ployers discontinue operations Jan, 1. 
PW-193. Chem. & Met. Energ. 

| CHIEMIST, graduate, age 28, married; four 
years’ combined plant and laboratory ex- 
perience along analytical metallurgical, 
microscopical and electrochemical lines 

PW-160, Chem. & Met. Energ., Real Es- 

tate Trust Bldg., Philadelphia. 


ELECTRIC furnace expert and experienced 
works executive, a graduate in electicity, 
engineering and chemistry from Union 
and the M. I. T., desires position offering 
greater opportunities in a similar field; 
age 30, unmarried; at present engaged as 
metallurgist and works manager of ferro 

{ alloys plant PW-207, Chem. & Met. 
Energ 


POSITIONS WANTED 


DRAFTSMAN and designer, A-1 all-around 
man; 10 years’ experience on _ mills, 
smelter and chemical plants. PW-211, 
Chem. & Met. Engrg. 


ELECTROCHEMICAL engineer, technical 
graduate, age 32, desires change; expe- 
rienced in process development, reports, 
supervision, metallurgy; minimum $3,300. 
PW-166, Chem. & Met. Engrg., Real Es- 
tate Trust Bldg., Philadelphia. 


FUEL chemist, university training, desires 
position in Middie West; experienced in 
analyses of fuels, iron, steel, oils, gas, 
water and non-ferrous alloys; best ref- 
erences. PW-203, Chem. & Met. Engrg., 
Old Colony Bldg., Chicago. 


METALLURGICAL chemist qualified to 
direct laboratory and heat treatment, de- 
sires position; seven years’ experience in 
iron and steel. PW-165, Chem. & Met. 
Engre., Real Estate Trust Bldg, Phila- 
delphia. 


METALLURGIST, age 29, chemical engi- 
neering graduate; four years’ experience 
in ferrous and non-ferrous metallurgy, 
pyrometry, heat-treatment; expert metal- 
lographist; now in charge of important 
metallurgical laboratory. PW-163, Chem 
. Met. Engrg., Leader-News Bldg., Cleve- 
and. 


METALLURGIST and chemist, experienced 
in chemical and physical testing, metal- 
lography and plant operation, iron, steel, 
ferro-alloys and chemicals; capable ex- 
ecutive, graduate, age 30. PW-208, Chem 
& Met. Engrg. 


PLANT superintendent or master mechanic, 
age 35, married; salary $3,000. PW-212, 
Chem, & Met. Engrg 


Chemical Engineer 


Available February i, 1921 : 
Nineteen years’ broad experience in man- : 
agement and design of contact, sulphuric 
acid and caustic soda plants: copper metal- 
lurgy and vacuum evaporation—designed : 
the largest evaporator plant in the world 
Also has done considerable research on 
utilization of plant waste, and has had 
purchasing and selling experience. Good 
record handling men 


Desires Position as 
Manager or Plant Superintendent 
Prefers Eastern location, but speaks Span- 
ish, and will go anywhere. At present in 
New York City. 
PW 565—Chem. & Met. Eng 
10th Ave. at 36th St.. New York City 


EXECUTIVES 


seeking uperior positior find our confidential 
service extremely satisfactory. Let our M:. H. H 


Harrison confidentially negotiate for you iit 
able positions with proper employer " he has 
iecessfully done for thousands of other since 


1909 Inquiries invitec 
THE NATIONAL BUSINESS BOURSE 
Confidential Negotiators 
Association Building—Chicago 
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TECHNICALLY 


WORKS 


Chemical 


SEARCHLIGHT SECTION 


December 29, 1920 
Chem. & Met. Eng. 


POSITIONS WANTED 


WANTED 


‘trained 
erable experience in the heat-treatment, 
physical testing and chemical analysis of 
steel and iron, and a broad experience 
with several types of modern pyrometrical 
installations, desires connection with a 


man 


reliable concern as assistant metalluregist 
or in charge of pyrometric equipment. 
PW-164, Chem. & Met, Engrg. 


manager, metallurgist, with four 
years’ experience in research; six years’ 
experience as general manager and super- 
intendent of electric furnace plants de- 
Sires position as works manager or tech- 
nical director; capable of taking complete 
charge of design, construction and man- 
agement of electric furnace plants for the 


production of ferro-alloys, carbide, steel 

or pig iron PW-199, Chem. & Met. 

Energ., Old Colony Bidg., Chicago. 
WANTED 


Magazines Wanted and For Sale 


with consid- | CHEMICAL & Metallurgical 


Volume XI, No. June, 1913. Volume 
XIII, Nos. 5 and 6, May and June, 1915. 
ae Bakelite Company, Perth Amboy, 


aN. 


Sulphonators 


Chemical 


Sulphonators 

wanted: Fusion tanks or 
nitrators. Acid resistant metal. 
Chem. & Met. Engrg., Old Colony 
Chicago. 


large 
W-206, 
Bldg., 


AGENTS AND SALESMEN 


Sales Agency Wanted 

engineer would like sales agency 
for mechanical or chemical products in 
Buffalo and surrounding territory; only 
good proposition considered. AS--184, 
Chem. & Met. Engrg. 


FOR SALE 


FOR SALE 


W. & P. 
JACKETED MIXERS 


$750),00 ea. 


150 gallon “wa * Equipped with double 
agitators ting type discharge. No 
operating parts missing. 


Offered subject to prior sale. 
F. O. B. Carney’s Point, N. J. 
Wire for Photo 


DU PONT CHEMICAL CO. 


Incorporated 
Wilmington, Delaware 


FOR SALE 
Riehle Testing Machine 


50,000 Ib., in good condition, including 
accessories for tension and compression 


test, without motor, arranged for line 
Chemical & Metallurgical Engineering, the Apparatus For Sale shaft. Will sell at sacrifice price. 
american Chemical Society publications, | Process and apparatus for the manufacture STUDEBAKER CORPORATION 
London Journal, orners, domestic and of sodium formate, formic acid and oxalic Piant No. 1, Purchase Dept., 
foreign. B. Login & Son, 152 East 23d acid for sale. For further particulars South Bend, Indiana 
Street, New York, N. Y inquire FS--191, Chem. & Met. Engrg. 
by smaller firm, capitalists or established One Complete Brinnell Testing Machines 
wtory to take an interest in the manu- is ‘ Two, in good condition, equi with 
facture of a newly discovered Ro-Tap Testing Sieve Shaker f a auipped 


HEAT RESISTANCE WIRE 
Possible sale of patent. 
Apply BO?10—Chem, & Met. 
10th Ave. at 36th St.. New York City 


Must be in perfect condition State price and 
where same can be inspected 60 cycle, 220 volt 
motor preferred 

Address: Chemist, Box 516, Hazelwood Station, 


Pittsburgh, Pa. 


automatic leveling stage, and depth Gauge. 
Will accommodate pieces up to 12 inches. 
Will Sell at sacrifice price. 


STUDEBAKER CORPORATION 
Plant No. 1, Purchase Dept., 
South Bend, Indiana 


WE WANT YOUR PLATINUM SCRAP 


IN ANY FORM 
make prompt returns and he!d goods for your approval. Pure 
always on hand. Industrial Diamonds and Precious Stones bought. 


I. MILLER, Smelter and Refiner, 252 Colonial Arcade, Cleveland, Ohio 


We pay highest market price 
Gold, Silver and Platinum 


FOR 
| SALE 


1- -575 gal. sulphonator. 

2—1200 gal. nitrators. 

3—2500 gal. kettles, agitated, jaketed. 

2-550 gal. copper stills, complete. 

1—Direct fire still, 400 gal., with vacuum pump. 

4—-Agitated steel tanks, 2000-3000 gal. 

4—Steel storage tanks, 7000-8000 barrels, 

20—Steel storage tanks 1000-60,000 gal. 

l 100 gal. cast iron kettle, jacketed. 

18—Centrifugals, 20-in., 24-in., 26-in., 30-in., = 
40-in., 44-in., 48-in., 6€0-in. 

Il—Oliver filter, 20 ft x 11 ff. 6 in. 

2—Kelly filters, 60 x 158-in. : 

2—Kelly filters, 30 x 72-in : 

1—Kelly filter, 20 x 36-in 

6—Sweetland presses, No. 2, No. 9, No. 10, =z 

il 

16—Iron and wooden filter presses. 12 to 42-in. : 

2—Devine vacuum shelf dryers, No. 11. No. 28. : 

4—5 «x 12-ft. drum dryers. : 

2—5 x 25-ft. rotary vacuum dryers. : 

1—Triple effect cast iror evaporator, 1100 : 
sq. ft. heating irface per effect = 

4—Single effect evaporators, 500 gals. per hour : 

1—Copper vacuum pan, 9 x 16-ft. complete : 

4—Locomotive type boilers, 100 and 125 hp. : 

8—250 hp. B. & W. boilers : 

1 10-ton ice machine, ammonia, steam driven : 

3 180-gal Autoclaves with agitators, 300-Ib 
Dressure 

3—75-gal. Autoclaves, 600-Ib. pressure 

Let us have your inquiries 
Consolidated Products Co., Inc. 


38 Park Row, New York 
Warehouse 
West Side Ave, Station, Jersey City, N. J. 
Telephone Cortland 1506-7 


TANKS 


FOR ALCOHOL STORAGE 
Priced at 25c on the dollar 


Vertical Steel 
Alcohol Storage Tanks 
25’ Diam. x 14’ high 


Du Pont Chemical Co. 


Incorporated 
Wilmington, Delaware 


FOR SALE 


OPTICAL BENCH 


Complete 
One Scientific Materials Company 


INTERNATIONAL MOTOR COMPANY 
New Brunswick, New Jersey 


DIGESTER TANKS 


16—Vertical Tanks 6 ft. dia, 18 ft. overall 
length, 17 in. opening in top, 12 in. outlet 
in bottom, cone end, in. plate; lined with 
vitrified brick; practically new. Price 
$600.00 each F.O.B. cars, Boston. 


The Perry, Buxton, Doane Co. 
214 W. First St. S., South Boston, 27, Mass 


EQUIPMENT FOR SALE 


THREE TANKS 


Agitaters and Strainers; each tank 12-ft. x 
-in. x 3-ft. 10-in. deep; also steam jacketed 
copper and cast iron Kettles of Various sizes; 
Centrifugals of various sizes; Boilers, Engines and 
Machinery of all kinds. 


INTERSTATE MACHINERY CO., 
roy, Y. 


with 


USED TANKS 


FOR SALE 

Ready for Immediate Shipment 
3 500 gal. TANKS, 6 ft. dia. x 31 ft 
1—5000 gal. TANK, 9% ft. dia. x 9% ft. 
20 3000 gal. TANKS Aly ft. dia. x 24 ft. 
18—-2000 gal. TANKS, 8 ft. dia. x 6 ft. 
)—2000 gal. TANKS, 5 ft. dia. x 14 ft. 
8—1000 gal. TANKS, 4 ft. dia. x 10 ft. 
ti 600 gal. TANKS, 3 ft. dia. x 12 ft 
7 100 gal. TANKS, 3 ft. dia. x 8 ft. 
21— 500 gal. TANKS, 4 ft. 3 in. dia. x 4 ft 

deep ; top 
6 200 gal. TANKS, 2% ft. dia. x 5 ft. long. 


Machinery & Equipment Co., Inc. 


225-231 Sherman Avenue, Newark, N. J. 
Phones—7707 and 7708 Waverly. 


THE CURTISS-WILLIS CO., Inc. 
No. 30 Church St., New York 


LARGEST EXCLUSIVE DEALERS IN 


NEW AND USED TANKS 
We Make Lower Prices 


FOR SALE 
Cottrell Precipitator Apparatus 


40 tube, 15 kva. capacity. Complete in 
all respects and in first-class condition. 
UNITED IRON WORKS, Inc. 
Kansas City, Missouri 


FOR SALE 


ONE STEEL STACK 


125 ft. high, 4 ft. 2 in. diameter, 4 in. 
plate. Fine condition, Also breeching. 
Easily set up complete. Price reasonable. 


Address inquiries Purchasing Dept., 
SHERWIN-WILLIAMS CO. 
Kensington, Ii!. 


MACHINERY BARGAINS 


Our warehouses are stocked with 1,000 
Boilers, Engines, Pumps, Generators, Ma- 
chine Tools and other machines, for prempt 
shipment; rebuilt and guaranteed. 


WICKES MACHINERY 
Jersey City, 
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Chem, & Met. Eng. 


This Machine 
Wants a Job! 


It was all primed for work, when the War 
stopped and Uncle Sam said, “lay off.” It is not 


overstrained—just properly warmed-up and 
‘fit.’ Ready for quick action. Look into it. 


Here are a few more, unemployed, equally well equipped for their vari- 
ous duties. Can be had—at once. 


cG 


TP 


TP 


BALL MILLS 


440 C—tThree Patterson ball mills 6 ft. diameter x 
5 ft. long, % in. steel plate with steel lining, com- 
plete with gears and grates, pulley 48 in. diameter 
x 12 in. face, operating at 125 r.p.m. 

440 T—One Allis-Chalmers ball mill. Discharging 
cylinder 5 ft. long, 5 ft. diameter mitre gear. Con- 
tinuous feed attachment. Direct connected with 50 
hp. 350 r.p.m. Allis-Chalmers motor. 


CENTRIFUGAL WRINGERS 


1640 T—Four Cresson & Morris Company 24 in. 
centrifugal wringers, capacity 75 Ibs. wet material 
per min Bottom drive. Spare parts for above as 
follows: 18 new baskets, 4 bottoms, 6 tops. 


EVAPORATORS 


1671 C—One Swenson Junior No. 1 single effect 
evaporator, 140—% in. x 48 in. tubes. 70 sq. ft. 
tube surface. With goose neck and jet condenser. 
No vacuum pump. Good condition. 

863 D—One evaporating pan 12 ft. long x 7 ft. wide 
at top, 10 ft. long, 7 ft. wide at bottom. 24 in. 
deep, “ in. plate (one end tapers toward bottom at 
angle of 45 degrees)—3 in. x 3 in. x %& In. rein- 
forced angle around top, 2—3 in. openings in bottom. 
863 E—One evaporating pan 8 ft. 6 in. long x 6 ft. 
6 in. wide, bottom 8 ft. long x 6 ft. 6 in. wide, end 
tapers 6 in toward bottom—13 in. deep. 

519 I—One Yaryan triple effect horizontal type evap- 
orator, with feed and tail pump, piping, regulators, 
ete. Each effect 2 ft. 9 in. in. diameter carrying 48 
3 ft. x 12 ft. iren tubes expanded into brass tube 
sheets. One Blake and Knowles wet vacuum pump 
and cast iron jet condenser One Yaryan heater 450 
sq. ft. of heating surface. 


FILTERS 


1671 A—One No. 8 Sweetland filter 31 in. x 73 in. 
Filter area 182 sq. ft. 18 leaves Spacing of filter 
leaves 4 in Shipping weight 8500 Ibs. approx. 
Closed by hydraulic pressure Good Condition 


1602 F-——One No. 10 Sweetland filter, 31 in, inside 
diameter x 109 in. long, equipped with special double 
manifold 17 leaves were spaced on 6 in. centres, 
but extra connections are provided to permit leaves 
spaced 4 in. Filter leaves are not included with press. 
First class condition 

519 A—Two type No. 650 double unit Kelly filters, 
each consisting of 2 filter shells 4 ft. in diameter 
x 10 ft.; mounted upon a common pair of I beams 
Each shell contains 7 standard design outlet filter 
frames Filter area 325 sq. ft. per shell Carriage 
supporting frames operated by means of chains and air 
Inotor, one air motor to each unit 


CG 519 D—One type No. 450 Kelly filter press, 450 sq. 
ft. of filter area Only used a few hours Practically 
new 

CG 519 C—One type No 450 Kelly filter press Good 
condition 

CG 519 B—One type No. 850 Kelly filter press 850 


CHICAGO 


sq. ft. of filter area, Good working condition 


TP 


cG 


RM 


Ik 


MIXERS 


13 O—Eleven small Day Macaroni or shoe polish 
mixers, capacity 60 gals 41% in. long x 16 in 
wide x 21 in. deep, on legs 31 in. high, holds 80 
lbs. worm mixer with tight and loose pulley 18 in 
diameter x 3 in. face Outlet center of bottom 2 in. 
x 4 in. with quick opening valve. Galvanized iron chute 
to each press for unloading machine. 

1668 A—Five Werner & Pfleiderer mixers, 100 gal 
working capacity. Size 15, Type VI, Class BB, steam 
jacketed 30 in. deep x 33 in. wide x 39 in. long; 
3—48 in. pulleys, 7 in. face. Complete with driving 
gear and all parts. All fn good working condition 
except that steam jackets are cracked. Suitable for 
cold work, but jackets will not be suitable for high 
pressure steam for heating. 

3010—One Werner & Pfleiderer universal mixer, 
jacketed, size 15, Type VI, Class BB, 100 gals. 
working capacity, with double spurred gear drive 
pocket and worm tilting device, and connecting pipe 
and fittings, cast iron covers. New. 

440 G—Six Day mixers, 200 gals. working capacity, 
Size “D’’—8 Inside dimensions 70 in. x 25 in. x 
28 in. deep, yy in. steel. Heavy steam jacket, around 
bottom 4 ft. 4 in. long 10 in. x 7 in. bottom dis- 
charge at one end. Wood cover with charging hopper 
Helical agitators, throwing material in both directions. 
Tight and loose pulleys—24 in. x 6 in. face Prac- 
tically new 

440 A—Six Werner & Pfleiderer mixers, 200 gals. 
working capacity, Type VIII, Class BB, Size 17. 
Actual capacity 320 gals. Inside dimensions 52% in 
x 43% in. x 36 in, deep. Heights of machine 
to top of trough 4 ft. 1 in Two agitator shaft 

driven both ends. Jacketed; automatic dumping, with 
counter balance weights 3 pulleys 34 in. x 5% in 
face—2 tight and 1 loose 6—10 hp required. Net 
weight 8% tons. Excellent eondition. 


STILLS 


1445—Two 54 in. Badger alcohol rectifying unit 
Each complete with copper dephigemator condenser 
all copper vapor and drain lines, connecting pipes and 
fittings between parts of unit thermostatic control 


valve and immediate fittings but without still pots. 

1250 D—One Badger oil column, consisting of 33 sec- 
tions 6 in. x 34 in., one top section 12 in. x 34 tr 
One bottom section 20 in. x 24 in. and cover plate 


1—dephlegmator, consisting of steel tank 4 ft. 0 in 
diameter x 7 ft. 6 it high with iron tubes l 
condenser with cast iron shell 38 in. diameter x 8 ft 
6 in. high with 2 in, tubes 1——steel water separa 
18 in. x 4 ft. 0 in. equipped with sight feed and 
gauge glasse All necessary piping for operating 
cluded 

1673 F—One double effect Hodges water still type 
““A"’ capacity 75 gals. per hour Complete 

17,130 gallon steel tank ft. dian 
x 36 ft . in. shell, % in, convex heads, provided 
with manhole and 3 in, connect on toy 3% in 
threaded connection on bottom at end, and 1 in. con- 
nection m end for gauge New 


In addition to the above TECHNICAL PRODUCTS ECONO- 
MIST lists over a thousand machinery and equipment bargains. 
Whether you are now in the market or not—send for it. 


THE TECHNICAL PRODUCTS COMPANY 


INCORPORATED 


501 FIFTH AVENUE, NEW YORK TORONTO 


| 

Sly 

| 
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| Process Machinery 


smmediate Shipment—Condition Cuaranteed 


—Shriver, 12 


‘ratt, 600-gal. cast-lron Acid E@@s. 

& ersoll-Raad ‘Ale Compressor, belted, 14 x 10, 415 cu.ft., 60 Ib 
Inwersoll-Rand Air Compressor, belted, 12 x 10, 305 cu_ft., 100 Ib 

Hury Air Compressor, 12 x 12 x 12, steam-drivea. 
Proadbeat, Centrifugal, steel basket 

Polhuret, Centrifugals, steel basket, aew 

lolhuret, 48-in. Centrifugals, copper basket 

rolhurst, 40-In. Centrifugals, steel basket, new, bottom discharging. 
rolhurst, 40-in, Centrifugal, rubber-coated basket, ‘ottom discharging, 
lead-lined case 


Schaum & U hiinger, 36-in. Centrifugal, copper basket. 

Pmpire, 26-in. Centrifugal, copper basket. 

Ire 24-in. Centrifugal, copper basket 

Buffalo, 6-ft. Vacuum Crystallizer, jacketed, agitator with bronze blades 
Devine No. 11 Vacuum Chamber Dryer, 17 shelves, 40 x 43, with coadenser 
and pump 

Devine No. 11 Rotary Vacuum Dryer, 5 ft. dia., 

separator, vacuum pump 

Devine No. 10 Rotary Vacuum Dryer, 5 ft. dia., 30 ft. long, motor driven, 
including tubular condenser and motor vacuum pump 

Devine Vacuum Drum Dryer,54 In. x 10 ft. 6in., receiver,dry vacuum pump 


Devine 6-ft. single-effect Salting Evaporator, salt filter, barometric con- 
denser 
4-ft., 


Devine 
vacuum pumyp 
Abbe 30-in. Fileer Press, 48 chambers, l-in. cake, open delivery, washing 
Jobnaon 24-in. Filter Press, 36 chambers, !-in. cake, closed delivery, washing. 
Johnson 40-in. Filter Press, 24 chambers, 2-in. cake, open delivery, washing 
Independent 1S8-in. Filter Press, 24 chambers, wood plates and frames 
washing type 
Sperry i8-in. Filter Press, 20 chambers, l-in. cake, closed delivery, washing. 
Johnson Filter Press, 11 chambers, |-in. cake, washing. 

in. Filter Press, 12 chambers, }-In. cake, washing 
Sweetiand No. 12 Filter, 1030 8q.ft., 71 leaves, 2-in. spaciog, new. 
Industrial Rotary Filter, 6 ft. dia. x 5 ft. wide, wood face, canvas cover. 
Sweetiand No. 12 Filter, 47 x 1451n., 91 leaves, 2 in. spacing 
Sweetiand No. 10 Filter, 31 x 109 in., 43 leaves, 2 }4-in. spacing. 
Rockwell 1000 Ib. Tilting Reverberatory Melting Furnace, for non-ferrous 


metals, 

(aat-iron, 350-gal Kettles or Fuze Pots, agitated, direct-fired. 

Moaser Rotary Kiln, 5 ft. and 5 ft. 6 in. dia., 50 ft. long, brick aed, oll-fired. 
Marcy No. 32 Ball Mills, steel linings, complete 

Smidth Tube Pebble Mill, 4 ft. by 16 ft , brick iaed, complete. 

Werner & Pfleiderer Mixers, 100 gal, jacketed, tilting, covered 

Huflokast 800-gal. Nitrator, jacketed, agitated. 

Devine 250-gal. Nitrator, jacketed, agitated. 

Worthington Pot Valve Pressure Pumps, 6 x 3 4 x 6, 300 Ib. pressure. 
Devine Dry Vacuum Pump, § x 10 x 10, two-phase, steam driven. 

Buffalo Dry Vacuum Pump, 7 x 10 x 10, steam driven 

Hadger 46-in. Alcohol Rectitying including kettie, column, 
dephlegmator, condenser, cooler, regulating and controlling devices, pipiag, 


complete, 

Flyria 125-gal. Enamelied Still, jacketed, new 

Piaudier 100-gal. Enametied Still, jacketed, new 

Valley Iron 2000-gal. Sulphonators, tated, cooling coils. 
10,000-gal. Horizontal Storage Tank, 5 x 30, %-In. plates. 


GLANDER AND COMPANY 


568 Broad St., Newark, N. J. Tel. 


Mkt. 8239 


33 ft. long, condenser, 


single-effect Salting Evaporator, salt filter, jet condenser, 
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Consult 
Our 
Market 


Quotations 


You will always find them in 
front of the advertising pages. 


Chemical & Metallurgical En- 
gineering aims at accuracy ina 
broad sense. 


We are always ready to help 
you obtain your needs from our 
quotation lists. 


Save money by being constantly 
in touch with our market reports. 


ALCOHOL RECTIFICATION 


OUTFIT 


Never Installed or Used 


This outfit cannot be duplicated today 
at triple the price we are asking. 


Consists of 48-in. 
sections, 
taining 15 shelves with bell tops. 
column 44-in. diameter 
taining 8 sections, 
section 15 in. high. 
eter. Also 2 pressure bottles and 2 
Vent bottles. 


lhis outfit was delivered to us new by the makers, E. B. 
Badger & Sons Co., but our war operations were discon- 
are ready to take 
The saving is yours. 


We 


tinued before it could be installed. 
a hia loss on this item. 


Wire today for quotation. 


DU PONT CHEMICAL CO. 


Incorporated 
WILMINGTON, DELAWARE 


diameter iron column of 
each section 6% in. high, con- 
Copper 
15 ft. high, con- 
ach 8 in. high and | 
Condenser 25-in. diam- 
copper 


FOR SALE 


In Stock for Immediate Shipment 


in. sq. 
i—24 in. sq 
in. sq 


Wooden Filter Presses. 
“Wood Filter Press; NEW. 
Wooden Filter Presses. 


2—16 in. dia. SWEETLAND Filter Presses. 
4 in. dia. Sweetiand Filter Presses. 

i— 28 in. Troy Centrifugal Extractor. 

3—36 in. Tolhurst Extractors; NEW 

"—40 in. Extractors: Self Bal. Type; 
Bronze Baskets 

11—40 in. Tolhurst Extractors with bot- 
tom discharge: Suspended Typ: 

1—54 in, Troy Centrifugal Extractor with 
bronze basket: NEW 

1—225 gal. Jacketed Sulphonator Kettle 

"—400 gal. Jacketed Sulphonator Kettles 

1—Abbe Ball Mill, 5 ft. dia. x 6 ft 

i1—Patterson Ball Mill, 6 ft. dia. x 8 ft 

1—Devine Vacuum Shelf Dryer, Double 
Door Type. Condenser, Vacuum Pump; 
has 20 steam heated shelves 

I—Jacketed Evaporating or Crystallizing 
Pan with agitator, 76 ft. dia. x 15 in 
deep 

I1—S ton Vilter Refrigeration Unit com 
plete with brine cooling system 
RUBBER WASH MILLS with *% rolls 
16 in, dia. x 4° in. long 

gal. Dough Mixer Kettle 

gual. Werner & Pfleiderer Mixer 

1 12 hp. Upright Steam Engine 

3—S30 hp. Westinghouse Steam Engines 


Machinery & Equipment Co., Inc. 


Office and Warehouse 
2°5.°31 Sherman Avenue, Newark, N. J 
Phones—7707 and 7708 Waverly 


EQUIPMENT FOR SALE 


Churns. Condensers, Kettles, Stills, Auto- 

claves, Pots, Tanks. Vacuum Drying Sye- 

tem Shriver Filter Press. Devulcanizer. 
Nitrator. 


THE B. F. GOODRICH CO., Akron, O. 
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Chem, & Met. Eng 


BARGAINS 


In New and Used Equipment 


UR method of buying new and used industrial equipment in 
large quantities from reliable sources enables us to offer you 
big money saving values. The following list of standard 

high grade material, most of which is practically new, is for sale at 
unusually low prices, Full description with prices will be forward- 
ed promptly on request. 


10—Vertical Elevator Dryers, automatic receiving and dis- 216—Retort Tubes, size 8 in. E.H. wrought iron pipe, 11 
charging, overall dimensions 4 ft. 0 in. wide, 6 ft. ft. long, with one piece of 9 in. E.H. pipe, 2 ft. 3 
0 in. long, 60 ft. 0 in. high, tray elevating height 53 in. welded to end of 8 in. pipe. 
ft. 6 in., size of trays 2 ft. 6 in., carrying arms 2 
ft. 6 in. on center, with elevating speed of 2.4 ft. 39—Retort Tubes, 8 in. Nichrome Steel Pipe, 8 ft. 3 in. 
per min. Dryers built of jy steel plate, self-support- long. with one piece of 9 in. E.H. wrought tron 
ing, fire brick incd for flue gas heat of 300 degree pipe 2 ft. 6 in. welded to each end of 8 in. pipe. 


entigrade. 
7—Rotary Crushers, size No. 0 open door type, Manu 


—Tray Elevators, automatic receiving and discharging factured by Sturtevant Mill Co 


traveling height 30 ft. 0 in., size of trays 2 ft. 6 in., 
speed of travel 60 ft. per minute, overall size 4 ft. 1—dJaw Crusher, 20 in. x 24 in., 2 roll 
6 in. wide, 6 ft. 0 in, long, 39 ft. 0 in. high. 


159—Cans built of No. 10 steel, reinforced with in. 
i7—Autoclaves or Evaporators, drying area 7 ft. 4 in. 


z ‘ : bands, size 1 ft. 9 in. diam., 3 ft. 7 in. high, capacity 
long, pressure test 150 pounds, all completely equipped 6.2 cu. ft., side lugs with chains, for carrying cans 
with agitators and heads on Ove rhe ul trolley ; 

rhea ley 


i—Ammonia Recovery System, capacity 540 pounds Am- 


= monia every 24 hours, if supplied with 17,800 pounds 145—Steel Cooling Cans, 5 ft. 10 in. x 3 ft. 6 in. x 6% in., 
= of 5% concentration of ammonia. top intake 6 in, x 4 in., outlet 6 in. x 6 in., cans 


built of ,4 in. plate, welded joint 
‘(laude Type Nitrogen Columns, rated to produce 


10.000 cu. It. of 94 pure nitrogen, every 24 hours. 144—Discharge Tables for discharging Briquetts from 


154—Producer Gas or Explosion Valves, with 10% in. in- furnace tubes, 9 in. diameter intake, 6 in. x 4 in. 
take, 6 in, outlet and 10% in. explosion door. A outlet. 


complete blue print will be forwarded on request. 60—o ing Discharge Cans, built of No. 10 steel, rein 


Rockwell Air Tight Blast Gate Valves, iron body, brass forced with % in. bands, size 2 ft. 6 in. diam., 4 ft. 
sliding gates, in quantities of 145 valves 2 in. and 2 in. high, discharge opening in bottom 6 in. diam. 
200 valves 4 in. Throat ball lever operated. 


Wire or write at once for prices on single units or 
entire listing. All quotations subject to prior sale. 


General Offices: PITTSBURGH, PA. 
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one 100-gal pressure. 
CoNTaI UGA ~ 00. 45, 42 and 32-in. tron basket; 48, 40, 36, 32, 30 and I1—ZAREMBA TRIPLE EFFECT each effect containing about 
olin. copper baske thousand square feet heating surface, salt filters 
COOKERS—24 «x ft.,5 x 16 ft. and 3 x 16 ft. with stirrer and steam — 
J rocket 1% 1—60 in. ZAREMBA TRIPLE EFFECT each effect containing 
36 1t., 5342 BO ft, 5 6 x x 1—ZAREMBA DOUBLE EFFECT each effect abou’ 
Bx 35 ) 5 ch effect containing t 
rum Dryers x DB x t. and x 1—ZA BA G containing a t 
@ Steam-Heated Air wy | Dryers, 4 x 30 ft., 6 x 30 ft. feet heating surface. ad 
Steam Jacketed Dryers, 5 x 15 tt, 4x 7 it., 3 x 16 tt. and 2% x 10 ft. 1—BADGER TRIPLE EFFECT each effect containing about one 
with stirrer 
Rotary Vacuum 63 and 5x 33 ft thousand square feet heating surface, salt filter. 
acuum Shelf Dryers, 20 shelf and 17 shelf 1—HOFFMAN-AHLERS TRIPLE EFFECT each effect contain- 
EVAPORATORS—One quadruple effect with copper tubes; oae double surf 
pe tect and one triple effect, all copper. One double effect, all iron, one ing about one thousand seared feet heating mee. 
double effect, copper tubes 1—BRECHT SINGLE EFFECT containing 400 square feet heat- 
— 850 Kelly, 20.9 3x 2 ft. ing surface, salt filter. 
anc x 20 f Olivers: two 6 x 5 ft. an x 3 ft. Industrial rotary ini 
ne one 4 x 4 ft. Industrial dewaterer, plate and frame presses of 1—SINGLE EFFECT containing 200 square feet heating surface. 
HYDRAULIC PRESSES—600, 350, 200, 100 and 65-ton hydraulte Presses: 48 complete Pumping and 
one Anderson Expeller Staging, etc. Prices extremely attractive for prompt shipment. 
KETTLES—400-¢al. Fusion Kettles, 250-gal. Jacketed Kettles, 300, 400 and 
500-gal. Dopp Kettles 5 FS182 Chem. & Met. Engr. 
KILNS—Ro tar) Kilos, 8 x 60 ft., 6 x 60 it.,5 x 55 %.,5 « 20 it., 34x 25 ft. 10th Ave, at 36th St., New York City 
and 3 x 25 ft 
MILLS—20-la. Schuts-O' Neill; No. 18 American ring roll pulvevizer; 24-1a. 
Coggswell Mill; No. 000 and No. 00 Raymond Mills; 3-roll Raymond 
Mill: 8x 8 6x65 3x ft. and 2 x 3 ft. pebble mills; 6 x 8 ft., 
two Kx 4 ft. 336 ft. and 2 34 x 24% ft. Ball Mills: 3 ft. and 
two 8 ft Mere y Mitte: 33 and 24-in. Fuller-Leulgh Mills; 4 \& x 20 ft., = 
+x il ft., 22 ft and 6 x 20-ft Tube Mills; 20 x 13 ta., 30 x 16-In., = 
10 x 16-In x 12-la., 7 x 13 In. and 7 x 10-ia. jaw Crushers; one “lo- = 
fant,"’ one No. 0, one Ns 2, two No. 3 and one No. 8 Williams’ swing = Advertisements for the 
hammer Mills; one Kent type “G"’ Mill, two 36 lu. and one 40-in. c e = 
mills; two 4 ft. and two 3-ft. Hardinge conical Milis; 18 x 12 In., 20x 


in. and 30 x 10 In. Roll Crushers; Nos. 0, | and 3 Sturtevant rotary 
Crushers; one No. 3 Telesmith Breaker; one 36-in. Sturtevant Emery 
“ith: ose Griffin MIU; one 51 x 14-in. Chaser Mill; No. 1 Sturtevant ring 
Roll Crusher; No. 2 Mead Mill; ove 24-in. ““Monarea” Burr Mill. 

MIXERS—One 1-ton acid phosphate Mixer; one I-ton batch Mixer; 
batch Mixer: ten 100-gal. W & P heavy duty jacketed Mixers; 150 and 60 

al. dough Mixers 

NITRATORS—1600 gal., 700 gal., 600 gal. and 350 gal. 

RETORTS—Six Buflokast 3100-gal. Nitric Acid Raorts, 1500 gai. Acetic 
Actd Retort 

STILLS—Copper Stills aad Iron Stills, with dephlegmators, condensers and 
fractionating columns; 16 to 60 in. In diameter for solveat recovery or 

- alcohol or ether manufacturing; 500-gal. and 2000-gal. C. I. Stills with 
stirrers: 8 x 3-ft. beta naphthol stills; 50-gal. copper Stills; 2000-gal. 
copper vacuum pan, eight 300-gal. steel jacketed Stills. 

SPECIALS—One Complete Toluol Plant. One McDougal and one Wedge 
Mechanical Furnaces; pve Automatic Package W ols hing 
Electric Are Furnaces; jig One drag line Excavator; 6 x 5 ft x5 ft 
and 6 x 3 ft. Newaygo Vibrating Screens; oae Leschen ‘serial 
automatic Cement Scales 

UUM PUMPS, DR Y—S x 16 x 12 in., 12 x 22 x 18; 12 x 12 1n.; 6x 6in 

x 4Ba WET—10 x 16x 121n., 10 x 14x 18 in WITH JET CONDENS- 
10x 14x 121n.,8x 14x i2ia., 6x8x tm. 


All thts equipment ts complete and in good condition. 


W. P. HEINEKEN, Engineer 
06 Liberty St., N. Y. C. 


Searchlight Section 


Can be received at the 
New York Office of Chemical 
and Metallurgical 
Engineering until 10 a.m. 


Friday 


For issue out Wednesday 


Cortlandt 1841 0219 


FOR SALE 


Blue Water Gas Plant 


Either as a whole or in separate units. 


2—30,000 feet capacity Generators. 

2—Scrubbers, 6 ft. x 20 ft 

2—Purifiers, 15 ft. x 12 ft. 

1—Steam Hydraulic Elevator, 1 ton 
capacity. 

1—Root's Blower with Troy engine. 

1—Root’s Booster with Troy engine, 75,000 
feet capacity. 

1—10-in. recording Venturi meter. 


THE EAGLE-PICHER LEAD CO. 
Newark, N. J. 


NEW CHEMICAL EQUIPMENT 
i 25% Below Market 

95% Packed in Original Wrappings 
Hydrometers. 
Beakers, Test Tubes and a gen- 
eneral line of Chemical Laboratory 
Apparatus. 


consisting of 


Duriron Castings. 
Glazed Chemical Ware. 


‘Thermometers. 
Send for detailed list with prices 
NATIONAL PIPE & SUPPLY CO. 


907 Liberty Bldg., Philadelphia, Pa. 


> 


It Pays to Watch This Page 


“VERY ADVERTISEMENT on this page provides an opportunity for some 
owner to sell his machinery immediately. It will pay you to keep track ot 
what other readers want. 


If you need equipment and don’t find it in the For Sale pages, put your card 


. here. It will tell other readers what you want. 


: It Pays to Use This Page 
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CHEMISTS 


CHEMICAL ENGINEERS 
METALLURGISTS 


PROFESSIONAL DIRECTOR 


LABORATORIES 
RESEARCH SERVICE 
PATENT ATTORNEYS 
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W. G. Appsorrt, Jr. 


Research Engineer 


Development 3 nt Special 
Machinery and dustrial Processes. 


Laboratory, Wilton, N. H. 


HERCULES ENGINEERING 


CORPORATION 
Complete Hlectrochemical 


501 Fifth YORK CITY 


Ricuarp K. Meape & Co. 


Chemical and Industrial 
Engineers 
Chemical Plants Designed, Constructed, 


gnized and Operated 
Investigated. 


11-13 East Fayette St.. BALTIMORE, MD. 


JOHN F. ABERNETHY 
Lead Burning Lead Lined Tanke 
Lead Work of Every Description 
703 Myrtle Ave, BROOKLYN, N. Y. 


HocHSTADTER LABORATORIES 


Chemical Anciyes, Consultants, Technical 
Experts, Investigations, Litigation 
--- Oils, Water, Foodstuffs, Gelatine, Bev- 

Dairy Products, Confectionery, 
Dress Minerals, Textile Materials, etc. 
Phone, Beekman 5260-5261 
227 Front Street. NEW YORK 


“From Research to Plant in Operation” 


Meics, Bassett & SLAUGHTER 
Incorporated 
Chemical Engineers 

C. Meigs, Pres. Harry P. Bassett, Vice-Pres. 
Samuel 8. Sadtler, Sec. & Treas. 
Benj. G. Slaughter, Vice-Pres. & Gen’l Manager 
Special Consultant: Samuel P. Sadtler. Ph.D.. LL. 
4th Floor 210 8. Thirteenth St., Philadelphia, Pa. 
Samuel P. Sadtler & Son, Inc., Chemical Associates, 


W. N. BERKELEY 


Industrial Chemist 
Tests Cement and Concrete 
All Metals and Power-Plant Supplies 
Flue Gas and other combustion products. 
Industrial Research by Expert Chemists 
and Engineers. 
12 Clay St., Baltimore, Md. 


Robert W. Hunt Jno. i: Cone, Jas. C. 


Halisted, D. cNaugher 
RosBert W. Hunt & Co. 
Engineers Chemists 
Metallurgists Inspectors 


Examinations, Reports on Properties and 
Processes. 
2200 Insurance Exchange, CHICAGO 


W. D. Mount, M.E. 


Member A. 8. M. E. and A. ©. 8. 


Consulting mechanical and chemical engi- 
neer, Expert in Alkali manufacturing and 
plant design. Lime Kilns, Continuous Caus- 
ticizing, Rotary Filters. Twenty-four years’ 
practical operating experience. 


People’s Nat'l Bank Bldg., Lynchburg, Va. 


Bootu, Garrett & BLAIR 


Metallurgical Chemists 
Established 1836 


Kansas City TESTING 
LABORATORY 


MunNN & Co. 


Chemical, Electro-Chemica! and 
Metallurgical Patents 


em 
918 F Street, Rooms 58, 59, 60, 61 
WASHINGTON, D. C. 


ESTABLISHED 1869 
Represent some of the Largest Commercial and 
Industrial Concerns in this Country in Mining. 
Metallurgical and Chemical Om, References on 
request. Reasonable fees. tent-Sense—* ‘The 
Book for Inventors and Manufecturers,” free. 


OFFICES 
of 1 steels, ores and minerals. CHEMISTS and ENGINEERS Selentifle Ameri 

Analysis jological and sanitary. Washington, Chicago, tit’ 
404-6 Locust St., PHILADELPHIA, PA. Office, 1013 Grand Ave., Kansas City, Mo. New York Clty | a. 
Lacey & LAcEY New York Testing Laboratories 

TOWNSEND & (Members 8, Berne. Coat ond 

RICKENSTEIN and Foreign L. B. Seidel G. B. Jack, Jr. 
©. P. Townsend J. H. Brickenstein St. NeW. Washington, D. ©. Physical and Chemical Analyses, of iron, 


and Non-Ferrous Paints, Cements 

in Smelting, Fe Drop 

ng, undry, Forging and Heat- 
80 Washington St.. NEW YORK CITY 


CANNON-SWENSON Co. 


Consulting and Contracting 
Engineers 


tion. ot “Complete. Oh 


ang 


JACK MAGEE 

Expert Lead Burner 
All kinds of acid plants built and repaired. 
Ore Agitators, ine Pum lead lined. 
Laboratory and Battery Work. Lead burn- 
ers furnished on short notice. Advice on 
troublesome problems backed by 28 years’ 

ence 


263 Rutledge Ave. Charleston, S. C. 


C. L. PARKER 


Ex-Examiner Chemistry 
U. 8. Patent Office 
Attorney-at-Law and Solicitor 
of Patents 


MeGill Bidg.. WASHINGTON, D. C. 


ELECTRICAL TESTING 
LABORATORIES 


Tests 


80th St. and East End Ave., 
NEW YORE, N. Y. 


MANTIUS ENGINEERING Co. 
Ine, 


Consulting Engineers 


General Consultation and Research Work. 
Chemical Plants and Machinery Designed 
and Constructed. 
Investigations and Reports. 

15 East 40th Street, New York City 


Lucius Pirkin, INc. 


ANALYTICAL AND CONSULTING 
CHEMISTS AND ASSAYERS 


Weéelghers and Samplers of Ores and Metals. 
47 Fulton Street, NEW YORE 


A. M. FAIRLIE 


Consulting Chemical Engineer 
Design, one Economical Oper- 
SULPHURIC “ACID PLANTS 


504 Citizens and Southern Bank Building 
ATLANTA, GEORGIA 


CLARENCE W. MarsH 
ENGINEER 
Caustic Soda and Chlorine 
Electrolytic Plants 
izing on plant desi economics and 
and the funda- 
mentals of markets, manufacturing costs 


and investments. 
101 Park Avenue New York City 


PITTSBURGH TESTING 
LABORATORY 


Inspecting Engineers and Chemists 
612-620 Grant St.. PITTSBURGH, PA. 


, Analytical, Bacteriol and 
Physical 


THe FitzGeracp 


LABORATORIES, INC. 


F. A. J. FitzGerald, Pres. 
NIAGARA FALLS, N. Y. 


Blectric furnace processes and inventions— 
Expert advice regarding designs and 
construction of commercial plants, 
heat installation and refractories. 


Parker C. Px.D. 
Perry N. Moore, E.M. 


Engineers and Chemists 
50 Bast 41st Street, New York 


Dwicut P. Ropinson & Co. 
Incorporated 
Consolidated with 
Westinghouse, Church, Kerr & Co., Ina 
Design and Construction of 
Chemical Plants, Power Developments, 
Industrial Plants complete. 
125 Hast 46th Street, New York 
Chicago Pittsburgh Cleveland Dallas 


THE FRASER LABORATORIES 
Analytical Dept., Fraser & Co. 
Industrial Analytical Chemists 
Ores, non- allure! steels 
ing. 20 Bast Street, 
NEW YORE CITY 


K. P. McELroy 


Chemical Patents 
A. M. Houghton D. V. Mahoney 


711 G STREET, N. W. 
Washington, D. C. 


Forest RUTHERFORD 
Consulting Metallurgist 
Ore Contracts Investigated. Smelt- 
ing and Milling of Copper and Lead Ores. 
Designs and Construction. 


120 Broadway, New York City 


Pr 
} 
| 
Experts in Electricity, Metallurgy, 
mica. 
=. 
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SAMUEL P. SADTLER & SON 
INCORPORATED 
Consulting and Research Chemists 
Reports and Analyses made in all branches of In- 
dustrial Chemistry. Plans for chemical projects 
and onstruction and improvement in manufac- 

turing processes. Expert testimony. 
Office and Laboratory 
210 S. 13th Street, PHILADELPHIA, PA. 


THe J. G. Wuite ENGINEERING 
CorPoRATION 


Engineers—Contractors 
43 Exchange Place, NEW YORE 


ARTHUR R. MAAS 
CHEMICAL LABORATORIES 
Analysts, Chemists and Chemical Engineers 
308 E. 8th St., LOS ANGELES, CALIF 


Philip A. Singer Harris Perlstein 


SINGER-PERLSTEIN 
Chemical and Industrial Engineers 
Consultation Reports. Specializing in 


Erection, Operation and I ement of Factories 
for Manufacture of Starch, Dextrin, Glucose, Malt, 
Maltose, Feed. Food and Oil, 


in 
30 North La Salle st. "SHICAGO, ILL 


Witry & Company, INc. 
Analytical Chemists 


Specialties: 


Fertilizers, Phosphates, Pyrites, Wood Pulps, 
Greases, Coal Analyses. etc. 


Cor. Calvert & Read Sts.. BALTIMORE, MD 


HORACE C. PORTER 
Consulting Chemical Engineer 
Fuels and By-Products 
1833 Chestnut St., Philadelphia 


JOHN R. ScHICK 
Welding Contractor—Welding Tanks, etc. 
414 Passaic Ave., Harrison, N. J. 


ELMER STEWART 
B. 8S. Chemistry; LL.B. 
PATENT LAWYER 


Ouray Building 
Washington, D. C. 


Former Examiner 
U. 8S. Patent Office 


WiL_t BAUGHMAN 


METALLURGIST AND MINE EXAMINER 
Rare Elements—Western Iron Complex Ores 
141 Ave., 30, LOS ANGELES. CAL. 


EK. SCHMATOLLA 
Chemical and Metallurgical Engineer 


Designing, building, roving and starting 
operation of Furnaces. Kilns and COs Plants. 


217 Broadway, New York. 


BROOKLYN LABORATORIES 


Specialists in analysis of Dru Chemicals. 
Pharmaceuticals, Olle. ete ete. 


1443-50th St., Brooklyn, N. Y. 


These Little Ads. 
BulILp Bic BUSINESS 


H. O. Sworopa, INc. 


Consulting Electrical Engineer 
Investigation end Design of 
Special Electrical Heaters and Furnaces 
Electric Power Plants 


Empire Building PITTSBURGH, PA 


CRITCHETT & FERGUSON 
Assayers and Chemists 
Umpires and Contrels—<A specialty 
Ore Shippers 
EL PASO, TEXAS 


» 
IvAN P. TASHOF 
PATENT LAWYER 
Specialist In inventions relating to the 


GUSTAVE DROBEGG 
Consulting Chemist 
Pharmaceuticals, Synthetic Oils, Intermediates for 
Dyes, etc. he _ Installation. 
5 Beekman . Room 1030, N. Y. Tel. Cort. 1833 


FOREIGN 


Dwight & Lloyd Sintering Company 
Special Problems in Ore Treatment 


29 Broadway, New York City 
Cable Address: “‘Sinterer” 


Chemical, Electro-chemical and Metallurgi- 
cal Industries. 
Patents, Patent Cases, Validity and In- 
fringement Opinions, and Novelty Reports. 
Victor Building, WASHINGTON, D. C. 


HAMLIN & Morrison 


Analytical Chemists 


Roy N. BUELL 


CONSULTING ENGINEER 


Designer of the “Buell System" of Drying. 
Pulverizing, Transporting and Burning 
Bituminous and Lignite Fuels. 

90 QUEEN STREET 
MELBOURNE, AUSTRALIA 


Established 1892 
Tue Totnurst MACHINE Forest Bidg.. PHILADELPHIA. PA. 
Works 
Rosert W. Jones | 
Centrifugal Specialists Geology and Development 
Laboratory and Manufacturing Plant 1 Barker St. West - N. Y. | 


Troy, N. Y. 


VERDON Cutts & Co. 


(Verdon O. Cutts) 

Complete Works Design, Specification and 
Supervision of Erection and Operation 
Electric Furnace Work for Steel, Ferro 
Alloys and non-ferrous metallurgy 
Precious and rare earths, metals. 
Investigations—Inspections—Reports 
SHEFFIELD, ENGLAND 


Stewart J. Lioyp, Pxu.D. 
CONSULTING CHEMIST 


Southern Chemical Industries 
UNIVERSITY, ALABAMA 


WHEELER & WoopRUFF 


Chemical Engineers 
New York 
Office: 280 Madison Avenue 
Laboratory: 236 East 151st Street 


DR. CHARLES F. McKENNA. 
Consulting Chemist and Chemical Engineer 
Expert in Technology and Testing of Materials. 
50 Church St. NEW YORK CITY 


T. AN. TEscH 


Mech, Min. and Met. Engineer 
Modern metallurgical and chemical plants, es 

ally for the manufacture and refinement of Iron, 
Steel and Alloys—non-electric or electric. Design, 
Construction, Bzaminsiion, Reports, Delivery, 
| also look after your interests on the Continent 

RR, in Scandinavia and Finland. 
Cable: Codes: A.B.C., Western Union 
Stockholm, Sweden 


Advertising—As a builder of prestige and business standing 
is unquestioned. It is an immeasurable power in in- 
fluencing new business and retaining good-will. 


Professional Cards—lIn this paper offer the highest type of 
publicity available for the services of professional 
men and concerns in the field of civil engineering and 
contracting. 


in this directory regularly. 


If it is not there now— 


CLIP and RETURN THIS COUPON ===> 


Directory Department 


Chemical & Metallurgical 
Engineer ng 
10th Ave., at 36th St., N. Y. 


Gentlemen: 


Please send us rates and 
other data for advertising in 
your D1reEc- 
TORY under the heading 
checked below: 


(J Chemical Engineers 
Metallurgists 
Chemists 


Laboratories 
Research Service [) 
Patent Attorneys 


Ly $$$ $$$ 
| | 
| 
— 
hy 
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SWENSON EVAPORATORS 


in the 
Frederick Stearns Co. Plant 


The concentration of pepsin requires special equipment if su 

cessful results are to be assured. In the plant of the Frederick 
Stearns Co., of Detroit, Swenson Evaporators have been used in 
this particular work for the past 10 years with consistently excel 

lent results. 

This installation is shown in the photograph above. This evapo 
rator is made of a special bronze alloy, the only material that can 
be used satisfactorily in this process. A new Swenson Unit of more 
than double the combined capacity of the present equipment is 
now under construction for the Stearns plant. 

About 10% of our work is of a special nature, involving the manu 
taciture ot Kvaporators in bronze, aluminum, cast lead and other 
metals. 

Whenever evaporating problems confront you, consult Swenson 
Engineers. Nearly half a century of practical experience is back 
of all Swenson recommendations. 


SWENSON EVAPORATOR CO. 


Main Office: Works 
945 Monadnock BI., Chicago Angola, Indiana 
Eastern Offices: Bedford, Indiana 
519 Widener Bldg., Philadelphia Harvey. Llinois 
30 Church St... New York Joliet, Illinois 


Cable Address: “Evaporator Chicago” 
Western Union Code 


DES 


—Fittings—Tanks 


Twenty-nine vears’ experience making the best 
line of acid resisting pipe, valves and fittings, 
including our special traps, lead lined iron 
cocks, etc. 


USE “AMALGAMATED” 


Lead Lined Iron Pipe—we are 
the only makers of this pipe in 
the United States—“The Lead 


and Iron Cannot be Separated. 


Send for catalog or tell us 
your special requirements. 


LEAD LINED IRON PIPE CO., Wakefield, Mass. 
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United 
Lined Products 

Globe Pattern—Plug 
and Seat Type. 


Lead, Tin, Brass or 
Copper-lined Iron 
Pipe. 


Lead-lined Soil Pipe. 


Lead- or Tin-lined 
Valves. 


Lead- or Tin-lined 
Fittings. 

Lead- or Tin-lined 
Tanks and Kettles. 


Hard Lead Centrifu- 
gal Pumps. 


Lead- or Tin-covered | 
Pipe. 
Lead- or Tin-covered 
Coils. 


Chemical Apparatus 
Covered or Lined 
with Lead or Tin. 


Lead- or Tin-coated 
Products. 


Strength and Service 


That’s what characterizes 
United Lead Lined Valves. 
Made in all sizes and in 
angle, globe, diaphragm 
straightway and Y patterns. 


Diaphragm valves have acid 
resisting rubber diaphragms, 
obviating the use of a stuft- 
ing box and thereby preclud- 
ing the possibility of leakage. 
United Valves can also be fur- 
nished with a heavy lining of 
pure block tin for handling 


Acetic, Citric and other Fruit 
Acids. Send for Catalogues. 


111 Broadway 


UNITED LEAD COMPANY 


> 


New York City 


December 29, 1920 


THE BABCOCK & WILCOX COMPANY 


BRANCH OFFICES 
tOSTON, 49 Federal Street 


PHILADELPHLA, North American Bldg. 

PITTSBURGH, Farmers Deposit Bank Bldg. 

CLEVELAND), Guardian Bldg 

CHICAGO, Marquette Building 

CINCINNATI, Traction Bldg WORKS 
ATLANTA, Candler Bldg. Bayonne, N. J. 
rUCSON, \RIZ.. 21 8 Stone Avenue 


HONOLULU, 


Castle & Cooke Bldg 


Barberton, Ohio 


85 LIBERTY STREET, NEW YORK 


Builders since 1868 of 
Water Tube Boilers 
of continuing reliability 


Makers of Steam Superheaters 
since 1898 and of Chain Grate 
Stokers 


since 1893 


BRANCH OFFICES 
NEW ORLEANS, 533 Baronne Street 
DENVER, 435 Seventeenth Street 
SALT LAKE CITY, 705-6 Kearns Bldg. 
SAN FRANCISCO, Sheldon Bldg. 
LOS ANGELES, 404-406 Central Bldg. 
SEATTLE, L. C. Smith Building 
HAVANA, CUBA, Calle de Aguiar 104 
HOUSTON, TEXAS, Southern Pacific Bldg 
SAN JUAN, PORTO RICO, Royal Bank Bldg. 


Pulverizing Machinery 


“The Little Trojan” 


ABBE ENGINEERING CO. 


218 Broadway, New York City 
Telephones, Cortlandt 54, 55, 56 


Made in 59 sizes 
and 30 designs 
adapted to every 
pulverizing need. 


Send for bulletins 
describing 
complete line. 


our 


Acid fans, belt 
driven or direct 
motor driven, made 
of cast iron, lead, 
bronze, black tin, monel 
metal, copper aluminum— 
A in any metal desired. 


Buffalo Forge Co. 
Buffalo, N. Y. 
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The Most Popular Pebble Mill 


Of finer design and more 


on the Market 


Our heavy-duty 
Pebble Mill, 


trated, is 


various sizes from 
6 ft. x § ft. to 7% 


ft. x 10 ft. 


sturdily built 


Patterson Pebble Mills are everywhere successfully 
handling any material sufficiently friable to be 
ground in a pebble mill. 


NO expense has been spared to make our mills as 
efficient in operation as possible. Chain oiling bear- 
ings are used throughout, and where great strains 
are to be overcome, steel forgings are employed. 
Every part is a product of our own shops. For 
either wet or dry grinding. 


Pebble, 


request. 


Catalog describing 
our entire line of 


Tube Mills, sent on 


The Patterson Foundry and Machine Co. 
East Liverpool, Ohio 


MANUFACTURERS 
THE CANADIAN FAIRBANKS-MORSE CO., LTD., MONTREAL 


Morse 


CHICAGO 


Your Meter Will Prove 


Ball$ Bearing? Economy 


Make* current savings by “decreasing 


friction losses. 


Ball bearings packed in grease cut 
friction losses—trequire little atten- 
tion—no oil slop. 


Solid one piece rotor winding made 
by casting end rings on solid copper 
bars—gives strength and prevents 
arcing and sparking. 


Oil Engines - Pumps -‘Electric Motors and Generators - Fairbanks Scales - Railway Appliances - Farm Power Machinery 
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ROCK CRUSHERS 


Symons Vertica! 
Disc Crusher 


A large capacity 
‘rusher requiring 
low horse power 
{t gives a uniform 
product and has 
a wide range of 
reduction. 


The Blake 
Rock Breaker 


sturdy «ce 

sign with 
minimum 
num be I 


crus! 


he 
plat 
reverse 
used. 


Bronze Ball 
Gyratory Crusher 


A machine having a 
ball and socket seat 
for the main shaft to 
give a large bearing 
surface and to re 
duce rebabbitting to 
a minimum 


The Symons 
Disc Crusher 
An 
type 
volving man 


improved 
with re 


© We will appreciate the opportunity to help solve 


MACHINE 


STIRRER 


A Rapid and Thorough Mixer 
It Empties Itself 


Stevens-Aylsworth Co. 


253 Broadway, New York, N. Y. 
Traders Bank Building, Toronto, Canada 


THE MAXECAN MILL 


has been perfected to give the greatest out- 
put with least power and.wear of any pul- 
verizer even on the hardest and toughest 
materials. 


your grinding problems either on Coal, Bauxite, 
Limestone, Silica, Clinkers, Phosphate Rock, 
Hard Ores or other materials. 


KENT MILL CO. 


10 Rapelyea St. Brooklyn, N. Y. 


ganese disc 
which com 
bine a rocking 
movement to 
prevent “pack 
trouble 
when small 
sizes are 
crushed. 


BROWNHOIST 


and of Heavy Bock 
Bridge Cranes, etc., as well as smaller Cranes 


BROWN HOISTING MACHINERY 
Cleveland, Ohio 


Manufactured and Sold by 


CHALMERS & WILLIAMS 


208 S. La Salle St. 
Chicago, Illinois 


BRANCH OFFICES: New York, 120 
Broadway; Los Angeles, 933 Central 
Bidg.; San Francisco, 1306 Merchants 
Nat. Bank Bidg.; Salt Lake City, 
Dooly Block; Portiand, 1207 

ldg.; Seattle, L. C. Smith 


ENGINEERS PLANNING POWER TRANSMISSIONS 
Secure Data and Estimates of “MORSE” DRIVES 
SAVE Construction Space, Light, Fuel, Producing More with Less 


MORSE CHAIN CO., ITHACA, N. Y. 


Boston Pittsburgh Montreal 
Chi Charlotte, N.C. San Francisco 
Clev New York Atlaata le 
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has become the standard for producing fine uni- 
form materials in many industries. 


As, for example, the grinding of Phosphate 
Rock for manufacturing fertilizer, Barytes and 
Lithopone for use in paints, grinding coal for 
use in all kinds of heating furnaces, grinding of 
Gypsum, Hydrated Lime, Caustic Lime for use 
in Beet Sugar plants, Carbon and Coke, Graph- 
ite and Talc. It is for this reason that the 


RAYMOND SYSTEM 


has contributed largely to the success of these 
various industries and been adopted as a stand- 
ard by them. 


Your fine grinding requirements can be filled 
just as successfully by the Raymond System. 


Get full particulars today 
Raymond Bros. Impact Pulverizing Co. 


1305 North Branch St., Chicago 


Eastern Office: 5th Floor, Grand Central Palace, 
New York City 


Raymond Roller Mill Western Office: 205 Boston Bldg., Denver 


Nitric Acid Retorts, Cascades, 
Acid Eggs, Nitrators, Stills, 
Sulphonators, Autoclaves, Caus- 
tic Pots, Decomposing Pots 
Agitating and Dumping Kettles, 
Special Chemical Castings, Fus- 
ion Kettles, Reducers, Concen- 
tration Pans. 


Our many years’ experience in this field has given us a 
broad knowledge of design and construction which is 
available to the user through our efficient engineering 
staff. 


, We will be pleased to make recommendations for your 
r. service or to work direct from your Engineers’ Drawings 
or Specifications. 


Your inquiries solicited. 


of 


Valley [ron Works 
Wilhamsport, Pa. 
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Continuous Service 


“a little air all 


If what you need is 
the time,” this little Compressor will 
give it to you. 


MICHIGAN & ADAMS AVE. Sie £HICAGO, ILLINOIS, U.S.A. 


= All-Hammer Drill Sharpeners. Orilt Steet Fur- 
neces. Force Coal Cutters, 
Rock and Hammer Drille, Quarryen Machonery, 
Contractors tor Diamond Core Drilling 


~ 


SULLIVAN MACHINERY COMPANY 


Compressed air, like any other form of power, 
is of little value unless it is ready to work at any 
and all times. 


Sullivan “WG-6” Compressors 


are of the continuous service variety. 


Of the belted, single stage pattern, they em- 
body standards of design and construction usually 
found only in much larger machines, intended for 
high duty. 


The large amount of metal and liberal area 


of bearing surtaces built into the principal work- 
ing parts are guarantees of dependability. 


The crank, connecting rod and crosshead are 
fully enclosed and oiled automatically by the 
splash method. 


Sullivan “Wafer” air valves, used for both in- 
let and discharge, insure quiet, efficient perform- 
ance. 

“WG-6” compressors are simple, sturdy and 
almost automatic. They provide a constant air 
power supply at low cost for power, upkeep and 
attendance. 

Built in capacities from 50 to 470 cu.ft. 


Ask for Bulletin 75-RCM. 


= how other operators reduced 


HARDINGE COMPANY 


LON 


Intermediate and 
fine with 


Our “Grinding Data” Bulle- 
tins give figures on installa- 
tions grinding materials sim- 
ilar to your own. They show 


grinding costs, increased out- 
= put and secured a more evenly 
sized product. They will be 
gladly sent on request. 


OENVER COLO. F “MATION MAL BONK BUILDING 
SPOKANE VOSH NATIONAL BANK BUILDING 

SALT LOKE CITY. UTAH. NBWHOLISE BUILDING - 
ENGL AND. SALISBURY 


Speed Up Your Loading 


One man can feed more coal or lump chemi- 
cals over the “nose” of the Brown Portable 
Belt Conveyor and into the carts, cars or trucks 
than a showel-gang of three or four men can 
load by hand. 


There is no shoveling required—the material 
is simply scraped over the end of the “B-P.” 


There is none of that slow, burdensome lift- 
ing between hoppers—and a “B-P”’ loads a 
ton a minute. 


Write for Bulletin No. L-213. No obligation. 


Brown Portable Conveying Machinery 
Company 
10 South La Salle St., Chicago 
30 Church Street, New York City 


I | 
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The Elyria Product is superior in quality and service. 
This fact has been recognized by the trade and the 
resulting increase in business has necessitated greater 
research facilities. 

The company has built a new research laboratory 
completely equipped for ceramic and chemical en- 
gineering work. 


New York Chicago Pittsburgh 


Vancouver, B. C 


THE ELYRIA RESEARCH LABORATORY 


The Ceramic Engineering Laboratory includes all the 
necessary facilities for factory control and research 
on enamel. 


The Chemical Engineering Laboratory is equipped for 
the development of chemical manufacturing processes 
and includes a complete line of glass enameled units 
of the various types manufactured by the company. 


The Elyria Research Staff welcomes your problems. 


The Elyria Enameled Products Company, Elyria, Ohio 


San Francisco Los Angeles 


Canadian Representatives: Canadian Milk Products Limited. Toronto, Ont., Montreal, Que., St. John, N. B., 


Winnipeg, Man. 


Write for our 
Catalog on 

General 

Chemical Equipment 


f PFAUDLER STEAM JACKETED 
MIXING and TILTING KETTLES 


HESE Kettles are suitable for general mixing 
purposes and are lined with the famous 
Pfaudler Acid Resistant Glass Enamel. ‘Tilting 
is accomplished by operating the hand gear wheel 
at the right of the kettle. 


trol in tilting is made possible with this mechan 


Very accurate con- 
ism. 


The agitator can be raised clear of the kettle, 
whenever tilting is necessary, merely by turning 
the gear wheel at the left. These kettles are very 
convenient and practicable in plant operation, 
and can be furnished in a number of sizes. 


The Pfaudler Co., Rochester, N.Y. 


The World's Largest Makers of 
Glass Lined Steel Equi pme nt 


New York Chicago St. Louis San Francisco 
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Conveying, Elevating and 
F] Power-Transmitting Machinery 


Screw Conveyors, Gears, Pul- 
leys, Friction Clutches, Clutch 
Pulleys, Belt Conveyors, Link 
Chain, Sprockets, Bearings, 
Fly-Wheels, Elevator Buckets, 
Boots and Steel Castings, 
Screens, Shafting, Heavy 
Castings, etc. 


Our Catalog 45 shows the 
complete Caldwell line. 


H. W. CALDWELL & SON CO. 


CHICAGO: 17th St. and Western Ave. 
DALLAS, TEXAS, 709 Main Street NEW YORK, 50 Church Street 


Another “DAY’’ Product 
Day’s Lightning Disintegrator 


Made in three sizes 
Large Capacity 
for Grinding Mineral Paints, Cork, 
Cement, Foundry Facing, Glue, Fire 
Clay, Bone Ash, Resin, Plaster Paris, 
Drugs, ete. 


Extra Heavy Bearings 
No Repairs 


THE J. H. DAY CO. 


Main Office and Factories: CINCINNATI, O. 


New York Philadelphia Buffalo 
Chicago Boston Kansas City With coarse, medium or fine screens 
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Stedman Disintegrators 


Belt Drive for speeds Cage Type—Ball 
up to 1000 rpm. Bearing. 


Catalogs and Bulle- 


MOTOR DRIVE for 
speeds up to 2000 
r.p.m. 


26-in. and 30-in. 
Dis- 
integrator with ball 
bearings. 


Stedman’s Foundry & Machine Works 
Established 1834 Aurora, Indiana 
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Buchanan All Steel Crushers 


Magnetic Separators 
Crushing Plants complete in 
all details 


Cc. G. BUCHANAN CO., Inc 
90 West Street, New York 


LILLIE EVAPORATORS 5 ARE MOST EFFICIENT 


concentration of waste waters or 
in various industries. Exclusive 7 


evaporation. 


Single or - 


WHEELER COND DENSER & 
co. 


For All Size Shafts 

Any Horsepower 

Shafts Either in 
COUBLING, 


I. H. DEXTER CO. 
163 Greenwich Ave. 
Goshen, N. Y. 


Federal Electric Siren 


A weird, penetrating signal everyone 
hears and no one mistakes. 


Write for bulletin. 


Federal Electric Company 
Representing Federal Sign System 
(Electric) 


8700 South State Street, Chicago 


~] 


— 


Type LS 2, Ultra Violet Ray Laboratory and Testing Outfit 
Side View,and Front View, with Shutter Open 


The R.U.V. Lamp 
Is Dependable! 


HE R. U. V. LAMP provides 

a prolific and dependable 
source of Ultra Violet Rays for use 
in chemical and research labor- 
atories. Tests have proven that 
the R. U. V. Lamp yields 50 per 
cent more violet rays than any 
other lamp on the market. 


The R. U. V. Lamp frame is made of 
new, clear quartz — exclusively —- which 
insures the very highest efficiency. Its 
shorter wave lengths and quick develop- 
ment of possible reactions are also dis- 
tinctive features which contribute to its 
extraordinary success in chemical and 
research laboratories. 


~ 
— 


DOD 


The R. U. V. Lamp is the only lamp 
that has been standardized for both 
laboratory and commercial uses. 
Our Bulletin “‘K”’ will give you 
complete information. 


=—- = 


SCOOP CONVEYOR 


HOUSA FOR STORING RECLAIMING, 

CARS, TRUCKS «~o WAGONS 
DOES THE WORK OF 
FROM 6 TO I2 MEN 


> AND KEEPS EQUIPMENT MOVING 


WRITE FOR LITERATURE 


PORTABLE MACHINERY CO..PASSAIC N.J. 


(= 


Company ny, Cee 


165 Broadway, New York City 
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Co-operation 


ORWAL 
AIR GAS 


COMPRESSORS 


At the Norwalk plant tabulated 
record is kept of all standard and 
compressor construction, 
so that it is possible to give 
patrons quick, accurate and com- 
plete co-operation when needed. 
When you require a part you can 
get it with minimum delay and 
expense. But you will not need 
any replacement until long after 
the time when you would ordi- 
narily expect to make _ them. 
Norwalk design and quality take 
care of that. 


We will send you Bulletins on 
Norwalk Compressors for air, oxy- 
gen, hydrogen, acetylene or car- 
bonic acid gas if you will state 
which ones interest you. 


The Norwalk Iron Works Company 


Pioneer Builders of Compressors 


South Norwalk, Conn. 


December 29, 1920 


Ryerson Steel-Service 


Is the development of over three-quarters of 
a century of successful business. Thousands 
of manufacturers and builders daily take 
advantage of the complete facilities of the 
Ryerson organization. 


It will pay you to concentrate your purchases 
and save time and money. 


Plain Bars Tees, etc. Bolts, Nuts 
Reinforcing Bars Tank Plates Refined Iron 
Shafting Floor Plates Babbitt Metal 
I Beams Sheets Tool Steel 
Channels Tubes Boiler Fittings 
Angles Rivets Machine Tools 


Write for current Stock List. 


Josepu T. Rye 0 


CHICAGO ST. LOUIS DETROIT 
BUFFALO NEW YORK 


Put iene to Work; 
Don’t Waste Them! 


The men you use on truck and 
wheelbarrow gangs, in moving 
your raw materials, fuels, and 
product, are wasted. Use con- 
veyors and elevators. Put those 
men on producing jobs. Let us 
demonstrate what G-W _ labor 
saving devices can do. Our en- 
gineers know. 


Catalogs on request 


POWER PLANT 
ILLINOIS STATE HOSPITAL 
ELGIN. ILL. 


3 


G-W PIVOTED 
GUCKET CARRIER 


MAIN OFFICE AND WORKS 
Hudson. 


NEW YORK . BUFFALO. 
BOSTON. CHICAGO 
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Bone 
Crusher 


Manufactured by 


WASTE SAVING MACHINE CO. 


1509 Real Estate Trust Bldg., Philadelphia, Pa. 


You Use the 


Poidometer? 


Perhaps you aren’t acquainted with 
it. It’s an accurate, automatic ma- 
chine for weighing in any volume up 


for-every purpose 


uaker City 


Laboratory Mills 


Will grind anything to be ground 
in laboratory work. Made in sev- 
eral types and many sizes for hand, 
power, or electric drive. 


Let us grind a sample for you and 


recommend how to handle your 
grinding problems. 


The A. W. Straub Co. 


3737-41 Filbert St., Philadelphia, Pa. 


EASTON CARS 


Skip cars for any purpose, 
to meet any conditions—this 
type is but one of a hundred 
or more kinds of industrial 
> cars for every service. 


Tell us what you move. 


47 Res St., New York— Works: Easton, Pa. 


Boston Chicago Detroit Philadelphia Pittsburgh 

HORIZONTA\ 
BO ERS 

0 


YORK MANUFACTURING CO. 


YORK, PA. 


Refrigerating Plants for the Chemical Industry 


Ammonia Compression Consultation on any 
Ammonia Absorption Refrigerating Problem 
CO, Compression Invited 


0 21,000 Ibs. per minute. 


It replaces a costly weighing gang 
and eliminates the dust they raise. 


It successfully handles such materials 
as coal, coke, quick lime, limestone, 
ores, sawdust, ground shales, fire 
clay, manganese, hydrated lime, 
oxide of zinc, litharge, white lead, 
iron ore, and many other materials. 
A liquid measure attachment allows 
any liquid to be measured or weighed 
with an accuracy of 99.5%. 


We know you'll want to learn more 
about the Poidometer. 


Write us for details giving us your 
operating conditions and we'll advise 
what it can do for you. 


The Schaffer Engineering & 
Equipment Co. 


Peoples Bank Bldg. 
Pittsburgh, Pa. 


You can’t buy a 
Poidometer un- 
less you can use 
it profitably. 
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Indicating the wide 
range of adapt- 
ability of 


Chemical- 
Resistant + fields of use — we are equipped to ap- 


Metal # ply any of them as the need requires. 


‘Failure of welded devices to func- 
tice propery often due to the 


B LAW-KNOX 


£05 Farmers Sora COMPANY 


Its Uniformity 
Never varies 


Outlet Elbows 
Testing Pots 
Digester Pots 
Valve Parts 
Spray Valves 
ulsometer Bottles 
Cascade Pans 
Covers for Cascade Pans 
Pipes, Pumps, etc. 


“Newark” 


Wire Cloth 


Almost everything in acid- -resisting equip- 
ment is or can be made of Corrosiron. 
If you have a difficult problem—write 
and let us help you solve it. 


All Meshes and Grades. 
Superior in Strength. 

B ras s — Copper — Phosphor- 
IN THE WEST Bronze—Monel Metal—Special 
wire cloth to order, Plain or 


Pacific Foundry Company Twilled Weave. 
18th and Harrison Sts., San Francisco, Cal. Laboratory Testing Sieves. 
IN THE EAST Send for Samples and Complete List 
of Articles 
Bethlehem Foundry & Machine Co. ._ 
127 Front St., South Bethlehem, Pa. NEWARK WIRE CLOTH COMPANY 


Newark, New Jersey 


nate this uncertainty —we study the 
devices of any character. = 
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Double Crimped 
Wire Cloth 


and 


REK- TANG 


Screens 


- = 


“Made by ludlow-Saylor 


in their Factory 
at St. louis 


Bailey Fluid Meters 
Give Operating Costs 


Bailey Fluid Meters are adapted to measuring and record- 
ing the flow of high or low pressure steam, water, alcohol, 
brine solutions, etc. They are built for hard service with 
maintained accuracy. Consult our engineering depart- 
ment concerning their proper application in your plant. 


Write for Bulletin. 


BAILEY METER COMPANY 


2025 E. 46th Street, Cleveland, Ohio 
2 Oliver Street, Boston, Mass. 


Coppersmiths -Tankmakers —Machinists 
207-213 Buttonwood St., Philadelphia, Pa. 


Copper Apparatus 


I’xperience of half century building 
apparatus, both large and small. 
in all industries insures capabilit: 
and service. 


Send us your Spec ifications. 


GEORGE F. OTT CO. 


(Established 1870) 
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THE FULLER-LEHIGH PULVERIZER MILL 


The Most Economical Mill for Pulverizing Various Refractory Materials 
Anthracite Coal Chalk Fire Clay Iron Ore Ores Silica 


Asbestos Rock Charcoal Fluorspar Kaolin Oyster Shells Slag 

Asphalt Filler Chrome Ore Foundry Facing Lava Paint — 

Barytes Clay Fullers Earth Lime Phosphate Rock c 

Bauxite Coal Glass Limestone Plaster Tripoli 
Bituminous Coal Coke Gold Quartz Lithopone Portland Cement Tufa 

Bone Black Copper Ore Graphite Magnesite Puddler’s Slag mwa A ore 
Carbon Dolomite Gypsum Marble um 
Cement Rock Feldspar Hydrated Lime Ochre ells 4 


Cement Clinker 


FULLER-LEHIGH CO. Main Office and Works: FULLERTON, PA. 


New York, N. Y., 50 Church Street Chicago, Ill., McCormick Bldg. 
25 Victoria Street, Westminster, S. W. 1, London, England 
San Francisco, Cal., 719 Sheldon Bldg. Hamburg 1, “Wallhof” Glockengiesserwall 2, Germany. Seattle, Wash., 714 L. C. Smith Bldg. 


VACUUM Bay City Iron Co. 
PUMP S Bay City, Michigan 


Silent in operation, simple in construc- General Jobbing Shop 


tion, guaranteed to exhaust to within 1/10 


inch (2.5 MM) of barometer. 
Machinists, Blacksmiths and Boilermakers. 
BEACH-RUSS CO. Experienced in Chemical, Beet Sugar, Salt 
218 Broadway aa and Cement Plant Machinery. 
New York (56 
3 


: Dopp Kettles Large Hard Lead Castings — 

: 1-—Dopp kettles are of seamless 

| anepiece construction, CRAIG FOUNDRY Co. 

2—They have unusually thin 

: shells which means quick 42-46 Sanford St., Brooklyn, N. Y. 

heating. 

Z 3—They are smooth and easily 
cleaned. 

4+—They are guaranteed for 
life. 
Write tor Catalog No. 6. 
SOWERS MBG. CO. 


1302 Niagara St., — Bend Y. United States Cast Iron Pipe & Foundry Co. 


Arthur E. Howlett General Offices, Burlington, N. J. 


M Rik 25 Church St 


FOR HARDENINGS 
ATERPROOFING 
HYDRO 


| CONCRETE 


A lienid integral hordener. Makes concrete dustless and water- 
nroof. Used successfully for fifteen years. Write for de 
’ ANTI-HYDRO WATERPROOFING COMPANY 


= ew York Office. 299 Broadway Laboratory, Newark, N. J. 
: DE LAVAL STEAM TURBINES 
: teel Str th n i oof Wood 
_ Steel Strengthened, Acid Pr f Pipe AND SPEED-REDUCING GEARS 
= The Apply steam power directly to generators, centrifugal 
= hi pumps and intermediate 
= losses, with ighest efficiency and with greatest sim- 
FH Mic igan = plicity and ‘rel a lity. Efficien ies and other character- 
= ° istics of De Laval machine » guaranteed, and each 
Pipe Co., = unit is tested ‘before coment. 
: Bay City, ; —_ A, — of use, and literature or suggestions 
= = DE LAVAL STEAM TU co. 
Michigan = TRENTON, N. J 
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LUEGRICANT 


LUBRICANT 
CHANN, MAMBER 


What can a valve that sticks 
do to your process? 


It can always cause serious delay. 
ways holds up production. 


It al- 


Often it is worse than that—it means loss of 
some of your product—accidents, break- 
downs, etc. 


The valve that cannot be depended upon is 
obsolete. 


Merco-Nordstrom Plug Valves 


—the modern valves—always function. 
They can’t stick; they won’t leak! 


Use them on all your air, gas and solution 
lines! 


Write us for details now/ 
Please address nearest office. 


The Merrill Company 
Chicago Office: Monadnock Block 


121 Second Street, San Francisco 


We specialize in 
Vacuum Apparatus for all 
chemical purposes 


The Steam Actuated 


RADOJET AIR PUMP 
( Patented ) 


No moving parts, foundations, 
wear or attendance 


C. H. WHEELER MFG. CO., Philadelphia 


Spray Nozzle Strainer 


This strainer is pro- 
vided with fine mesh 
gauze for cleaning the 
water supply to our 
atomizing sprays, etc., 
and is made in all 
pipes sizes from %-in. 
up. 


Write for catalog 6-C show- 
ing sprays for every purpose 


MONARCH MFG. WORKS, INC. 


Westmoreland and Salmon Sts., Philadelphia 


STANDARD CONSTRUCTION 


WESTON CENTRIFUGALS 


CHEMICALS, NITRATING, DRYING, SUGAR, SALT 


All Requirements 
ESTABLISHED 1843 


AMERICAN TOOL & MACHINE COMPANY 


Trade Mark Registered U. S. Patent Office 
BOSTON 


ORIGINAL MANUFACTURERS 


The most widely 


THE KROGH used Sand Pump 


Its special chilled car-wheel iron liners and moderate speed 
— costs and save trouble. Send for the Krogh Sand Pump 
ulletin. 


Krogh Pump Mfg. Co. 145 Beale St., San Francisco, Cal. 


We specialize on 
single stage low 
head centrifugal 
pumps. 

Ask for Catatog 
TABER PUMP CO. 
298 Elm St., Buffalo, N. Y 
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When the Chemical Engineer Buys Equipment 


You can rest assured that he has looked over the entire field and has selected 
the best equipment available for his particular work. 


Uhe remarkable variety of the chemical plants which have installed SPRACO 
NOZZLES and the number of widely different uses to which they are put 
is ample testimony to the actual efhciency and general adaptability of the 
SPRACO CENTER JET NOZZLE. 

(hor Engineering Staff will make suggestions on YOUR problem. 


i Write for bulletin No. N-9 


SPRAY ENGINEERING COMPANY 


Boston, Mass. 


Manufacturers alse of Spraco Air Washers and 
Cooling Ponds, Spraco Paint Guns and Cement 
Sprayers, Vaughan Flow Meters, etc. 


PUMP 


FOR EVERY SERVICE 


For pumping tar, liquors, dyestuffs, paints, varnishes, tanning 
liquors, bleachng solutions, gasoline, refinery by-products, wine. 
vinegar, etc., and all power plant services. Bulletins on request. 


The Goulds Manufacturing Company, Seneca Falls, N. Y. 


CASTINGS 


For all puvrposes, gray iron, semi-steel, and special 
mixtures, made as you want them by a skilled organ- 
ization with a reputation for service. 


| GREENLEE FOUNDRY COMPANY 
Dependable Back Pressure 654 W. Roosevelt Rd., Chicago, Ill. 
Regulation forChemical Plants 


The Davis Back Pressure Valve maintains any 
back pressure desired for chemical processes on 


the exhaust line of non-condensing engine. 99 (Trade Mark Acid-Proof 
Dependable as gravity because back pressure is Registered) VALV ES 


maintained by a counter weight on a lever arm. Patented) 
—- — - 
. Pa lo her corrosive liquors. 
Valve is of unfailing double piston type—-noiseless mean 100% efficiency in controlling sulphuric acid and oth ' 

will not stick nor bind due to eonatwus tion of Heavy, reinforced construction; will not corrode; are permanent. Wear-reducing 


» and eats that effects even expansi disc and seat Get free trial proposition 
jon of Special attention is given to export orders and we are prepared to co-operate 
~ with our customers in all parts of the world. Representation in foreign 
The Back Pressure Valve is just one of the Davis countries is open for negotiation with responsible concerns. 

been savi ste » 
on ~ 5 full The Cleveland Brass Mfg. Co., 4612 Hamilton Ave., Cleveland, Ohio 
saving data tells about them. Write the G. M. re Sole Manufacturers : 

Davis Regulator Co., 415 Milwaukee Ave., Chicago. . Pacific Coast Office: Mills Bidg., San Francisco, Cal. 


SPECIALTICS CUY 
MILL SPUR 


DRIVES WORM 
SPEED REDUCERS BEVEL GEARS 


FAWCUS MACHINE CO. PITTSBURGH. PA. 
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Lammert Sumps 


Rotary Dry Vacuum and Pressure 


Made in various types and sizes to 

to meet the numerous 
Lammert pumps arranged in tandem wil 

inch of the barometer, and are te 
dry vacuum service or pres- 

sure work up to 25 pounds. 

Lammert's pumps are de- 

pendable, economical and re- 

quire the absolute minimum 

of attention. 


Used in connection with our 
automatic control they are 
ideal for priming centrifugal 
pumps. 


Write for particulars. 


Motor Driven 
“UNIT COMBINATION VACUUM AND 
PRESSURE.” 


Wooo E Sts 


A Highly Efficient, Single-Stage 
Double-Suction Centrifugal Pump 
For Chemical Plant Service 


The AMERICAN Type “DSMD” pump is built in 
capacities up to 100,000 G.P.M. and for total heads 
up to 200 feet. Its ruggedness makes it thoroughly 
dependable in service. Has horizontal split shell, 
so that impeller and shaft can be removed without 
breaking connections. Double suction, enclosed im- 
pellers designed so as to overcome end thrust. Has 
labyrinth packing rings, reducing leakage from dis- 
charge to suction chambers to a minimum. 


Catalog 149 Illustrates and Describes 
more than 50 styles of AMERICAN 
Centrifugal Pumps. Mailed on request. 


The American Well Works 


General Office and Works: AURORA, ILL. 
Chicago Office: First National Bank Building 


For Water and Acids to Suit 


Advance Pump & Compressor Co. 
Battle Creek, Michigan 


Dry Vacuum Pumps 
Centrifugal Pumps 
Air Compressors 


American-Marsh Pumps 


American-Marsh Pumps are the result of over 30 
years’ experience in the manufacture of high grade 
pumping machinery. ‘There are today over 155,000 
in successful operation throughout the world. There 


numerous types of American-Marsh Pumps 


which were designed especially for chemical plant 
requirements. 


The line includes: 


Acid Pumps 
Hydraulic Pressure Pumps 
Deep Well Engines 


Complete catalog on request. 


American Steam Pump Co. 
Battle Creek, Mich. 


AND DEEP we; & 
q{RIFUGAL ip = 
PUMPS 
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That Are Built To Endure , 


We are wooden tank specialists—for fifty years 
we have been making America’s predominant 
lire. That’s the reason we are equipped to fur- 
nish quality tanks of any size, for any purpose. 


The designing is correct; and we always use 
th: wood that’s most suitable. 


If you use 
Hauser-Stander Tanks 
you use the best 


N. Y¥. Office: 103 Park Ave. 


Size varies 
but quality 
is always 
the same 


The quality of Kalamazoo tanks 
is assured by the years of tank build- 
ing in back of them. Fifty years has 
made the Kalamazoo tank what it 
is—the tank which delivers steady, 
uniform service, day in and day out. 


We make them in any size or shape 
to suit your needs, as well as of any 
wood. Let us send you our catalog. 
Our stock, and our shop efficiency 
make prompt delivery certain. 


Kalamazoo Tank and Silo Co. 


Kalamazoo, Mich. 


RECTANGULAR STEEL TANKS 


What Makes a Good Tank? 


It is in the knozeing how to design and con- 
struct a tank that will give good, long, honest, 
dependable service vear in and vear out with- 
out a hitch 

Caldwell Steel Tanks are the result. Engineers 
designed them according to approved engineer- 
ing principles. A company with over thirty 
vears of tank-building experience produce them. 
Caldwell Steel Tanks are made of the finest 
and carefully riveted so that there's no 
‘hance for breaks or leaks. 


These are but a few of Caldwell characteristics which 
ntribute to significance of our slogan—‘*The 
With A Reputation 


steel 


Send for Catalogue 
Ww. it CALDWELI 
Incorporated 
‘130 Brook St.. Louisville, Ky 


CO. 


TOWERS 


“Biggs” Oil and Gasoline Storage Tanks 


Steel Storage and Pressure 


Tanks 


For the Chemical and 
Allied Industries 
Complete Stock of Standard 
Sizes for Immediate Delivery 
WRITE FOR PRICE LISTS 


Let us figure on your special Tank construction 
Capacity 1%-in. plate. 


THE BIGGS BOILER WORKS CO. 


Dept. E. 
Case Ave. and Bank St., Akron, Ohio 
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Special Tanks for Special Uses 


Woolford Wood Tanks are made in a 
variety of shapes and sizes for every 
conceivable wood tank use. The tank 
illustrated is a concave bottom tank 
designed for handling liquids carrying 
sediment. 


We make tanks from fir, cypress, pine, 
or cedar, depending upon the use to 
which they will be put. And into each 
and every tank we build sixty-six years 
of experience—they are built to last. 


G. Woolford Wood Tank Mfg. Co. 


710 Lincoln Bldg., Philadelphia, Pa. 


Does a knowledge of 
wood pipes and tanks in 
the chemical field count? 


It should! We've been sup- 
plying wooden tanks and 
pipes to the American 
Chemical Industry since it 
started, almost We know 
the field! 

Let us help YOU when you need 


tanks or penstocks. Send for 
catalogue. 


The A. T. Stearns 
Lumber Co. 


80 Taylor Street 
Neponset, Boston, Mass. 


‘*Established 1849”’ 


| 
| 
| 


Steel Molasses Storage Tanks 


Elevated Steel Water Tanks 


Acid Tanks Steel Stacks 
Oil Tanks Agitators 
Pulp Tanks 
Heavy Plate Metal Work 


Chicago Bridge and Iron Works 


Sales Offices: Plants: 
Chicago, 2123 Old Colony Bldg. Chicago, II. 
New York, N. Y., 3118 Hudson Term. Bldg. Greenville, Pa. 


Dallas, 1605 Praetorian Bldg. 
Atlanta, Georgia, 1020 Forsyth Bldg. 


Diam. 100 ft. Height 45 ft. 


Bridgeburg, Ont. 
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Designed Primarily to Meet Requirements of 
the Chemical Industry 


2 Ball Thrust Agitator Drive. 


The design of our Drive, together with the use of the ball thrust bearing makes the power re- 
quirement for operating surprisingly light. 


The illustration shows 6-ft. stave by 11-ft. 
diameter tank built of 3-in. Cypress fitted 
with gate type stirrer operated by our No. 


For acid work the metal parts within the tank may be either of acid-bronze or lead-covered. 


Agitator Drive 
with Wood Shaft 


and Stirrer 


We have installed a number of this type 
that are giving wonderful satisfaction, 
and have designed and made installations 
for a wide range of work that are oper- 
ating efficiently. 


Our experience in this field may be of 
value to you. 


Your inquiries are solicited. 


New England Tank & 


Tower Co. 
Everett, Mass. 


Boston Postal District 


TANKS THAT GIVE SERVICE 


“National Quality’ Tanks are made from the finest 
grade of Douglas Fir and California Redwood. No 
better woods can be found anywhere for water, oil, 
cyanide processes, mining and chemicals. These tanks 
have stood all! kinds of tests over a long period of years 
and have proven their worth. 


We manufacture all kinds and sizes of round, rectangu 
lar or semi-circular tanks, open or closed tanks, with 
flat or conical bottoms. 


No matter what kind of a tank you want, write us 
for prices and any other information you may wish. 


National Tank & Pipe Company 
275 Oak St., Portland, Ore. 


STRUCTURAL ST 


Acid Tanks . Gas Tanks 
Brine Tanks Oil Tanks 
Water Tanks Stills 
Standpipes Agitators 
Elevated Tanks Troughs 


The Pittsburgh-Des Moines Steel Co. 


Sales Offices 


702 Curry Bidg., Pittsburgh 314 Rialto B , San Francisco 
51% Mhurech St.. New Vork 1253 1st “Bk. Bidg., 


017 Tuttle St., Des Moines, Ia. Chicago 
Praetorian Bldg., Dallas 963 Munsey Bidg.. Washington 


Retnconores Des Moines Steel Co., Ltd., 306 Inshes Ave., Chatham, Ont. 


TANKS— 


Cypress, Yellow Pine and Fir 


No matter what size or shape of tank 
you desire, specifications are followed to 
the letter. For over 67 years we have 
met successfully every tank problem 
arising within the Industry. 


Prompt deliveries. Try us. 


Atlantic Tank & Barrel Corp. 
15th and Jefferson Sts., Hoboken, N. J. 


TANKS 


Storage — Pressure 
Miscellaneous Steel ‘Plate Work 
Over 50 years’ experience 


serving Metal, Oil, Chemical 
and allied industries. 


Sharpsville Boiler Works Co. 


Sharpsville, Pa. 
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International Tongued and Grooved Barrels 
are Light - Tight - Strong - eel for Dry Products. 


Your Production Manager will show Your Sales Manager will have pride in telling 
results because his expense of re- his customer that materials will be shipped in 
coopering, packing and shipping will International Tongued and Grooved ln 
be less. or Kegs. 

Your Trafic Manager will have no =‘ Your customer will be pleased because he will 
loss or damage claims to adjust with receive your material in the same quality, condi- 
railways. tion and quantity that you pack it. 


Let us send you samples and discuss the packing problems with you. 


International Cooperage Co., Inc., Niagara Falls, N. Y. 


STANDARD BALL THRUST 


POWER TRANSMISSION YOKES Here’s Your Copy! 


A Mining Catalog Is Ready 


FOR AGITATED TANKS for You! 
{ AND KETTLES All we need is your yume on 
Bulletin ‘1-C”’ = to send you a 
ain NKS The many uses. forms and 
NICKLE ENGINEERING WORKS construction of 
are fully described. Besides this, 
SAGINAW, MICH. other Cyanide Plant equipment 
used in late processes of high- 
grade metal extraction is fully 

= covered 

Such technical data and in- 
TANK CARS formation are given that the 
complete catalog makes the most 
of every type ae book you have ever 


For Every Liquid Commodity 
Built, Repaired and Leased 


The General American 
Task Car Corp PACIEIC TANK ©, PIPE CO 


Harris Trust Bidg. 
Chicago, Ill. 2603 St. Paul Bldg., New York. 334 Market Street, San Francisco. & 


Acid-Proof 
ELMORE Centrifugal Pumps 
Vote made of chemical stoneware. Impeller and stuffing box 


proof. Strong construction, built for continuous operation. Steel Pipe Smoke Stacks. etc. 


Sizes: 1 to 3-in. discharge. The P le 
etroleum Iron Works Co. 
Write for full information, prices and guarantee. STEEL PLATE CONSTRUCTION onan Ps ° 


G. H. ELMORE, Philadelphia, Pa. 


Send for your free copy 
today 


STORAGE TANKS 


in any capacity. All classes of 
steel plate construction, including 
Penstocks, Stand Pipes. Riveted 


“OVERHUNG” AGITATOR 


nel metal for WOOD or IRON TANKS 


as and — come in ‘comtact with solution. All parts interchangeable 
sk for folder “C” 
THE INTERNATIONAL NICKEL COMPANY, GENERAL MACHINE CO., 398 Market St., Newark, N. J. 


43 Exchange Place. New York. N. V 
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Ne? the quantity of 


centrifugals sold—but 
the quantity of sales plus the 
number of satisfied custom- 
ers has secured the insistent 
demand for 


MACKINTOSH 
CENTRIFUGALS 


} 


Forty years’ successful experience devoted to improving sugar 
centrifugals have produced both superior machines and contin- 
uous repeat orders. 


S. S. HEPWORTH COMPANY 


2 Rector Street, New York, N. Y. 


BLUE WATER GAS PLANTS 


HYDROGEN PLANTS 
SPECIAL HIGH TEMPERATURE FURNACES 
LIME KILNS 


(DOHERTY-ELDRED PROCESS) 
The Improved Equipment Company 


Engineers 


24 State St., New York, N. Y. 


Producer _— Systems By-Product Coke and Gas Plants 


sing Bitumir vd Ar ithrac ite Coals Apparatus for the Recovery 
Raw and rubbed Gen ‘i ‘Dis splacing Oil, Gas, Coal 
and Coke in Furnaces of ; al Descriptions of Ammonia, Benzol and Tar 


WE GUARANTEE RESULTS THE KOPPERS COMPANY 
Flinn @ Dreffein Co., @1$-Destbom St. Pittsburgh, Pa. 


NOES 


The Morgan Producer Gas Machine THE BARTLETT HAYWARD CO. 
Designers and Builders 
is the highest class gas producer built in the FELD CENTRIFUGAL SCRUBBERS 
ima FOR CLEANING INDUSTRIAL GASES 


Main Office and Works 


Morgan Construction Co., Worcester, Mass. BALTIMORE. MD. 
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You get no SO; from the 
Rotary Sulphur Burner! 


and no incomplete combustion or sublimation either. 
sulphur is burned to SOp. Low operating and repair costs: 
high efficiency and minimum labor combine to make the 
ROTARY the best sulphur burner. Write us now, for details. 


GLENS FALLS MACHINE WORKS 
Glens Falls, N. Y. 


All the 


BLOWERS & 


GAS PUMPS 


See our half-page advertisement in the next issue. 
F. 00T 


CO., Connerviile, Ind, 


Chicago, Peoples Gas Bldg. New York, 120-122 Liberty St. 


TWO NEW 


POWER BENDERS ‘yo 


“Wonder” Pipe Bending Ma- 
chines (pat.) electrically oper- 
ated to bend from 1 in. to 8 in. 
Send for printed matter. We 
also manufacture TEN other 
sizes, hand vn rated, to bend 
from % in. 


American Pipe ‘Bendimg Machine Co. 
75 Pearl St., Boston, Mass., U.S.A. 


CONTINUOUS COIL PIPE 


of IRON OR STEEL 
LEAKLESS PERMANENT ANY DESIGN 


Seamless Tubing of Copper, Brass, or Aluminum. 


THE WHITLOCK COIL PIPE COMPANY 


Hartford, Conn. New York Boston Chicago Philadelphia 


BRAUN-KNECHT- HEIMANN- co. 


Evporters and Impo 


576-584 Mission ‘Street, San 


Laboratory Specialties, Assay 
and Mine Supplies 
“We Anow How to Pack for Export’ 


Los Angeles House: 


Founded 1852 THE BRAUN CORPORATION 


FILTROS 


ACID-PROOF FILTER PLATES 
GENERAL FILTRATION COMPANY, Inc. 


Cutler Building. Rochester, N. Y.. 
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F your Industrial Problem de- 

mands a successfully operating 
centrifugal allowing unrestricted ac- 
cess to the interior of basket, the 


TOLHURST 


““Center-Slung”’ 


CENTRIFUGAL 


will meet your most exacting re- 
quirements. 


Flexibly slung from supporting 
columns, it readily adapts itself 
to unbalanced loads and 
smoothly. 


runs 


These machines come with grease- 
lubricated roller bearings and are 
provided for countershaft or motor 
drive from above or below. Baskets 
are of 40-in., 48-in. or 60-in. diam- 


eter. 


Tolhurst 
Machine Works 


Established 1852 TROY, N. Y. 
New York Office: 111 Broadway 


Southern Rep.., Western Rep 
Fred H. White John S. Gage, 
Realty Bldg.. Hartford Bidg., 
Charlotte, N. C Chicago, Ill 
San Francisco Rep., Canadian Rep 
M. Pilhashy W. J. Westaway ©o., 


Exchange Bldg. 


Main & McNab Sts., 
San Francisco, Cal 


Hamilton, Ont 
400 McGill Bldg... Montrea! 
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Recovery and Fractionating 


of Alcohol, Etc. 


plied to you by us, promptly. 


Rectifying Apparatus for All Purposes 


What a saving the re-use of your alcohol or other 
solvents would be! Now, how to get it. 


If They Are in Excess in Solids, Evaporate and 
Then Condense Them 


If They Are Mixed with Other Liquids, Frac- 
tionate Them 


Either type of apparatus, or both, can be sup- 


Our Rectifying and Fractionating Apparatus is low and can be installed 


within the height of an ordinary room 
We can take care of small or large quantities 


L. O. Koven & Br O., Manufacturers 
Main Office: 154 Ogden Ave., Jersey City, N. J. New York Office: 50 Cliff St. 


Sargent’s Revolving Extraction 
Apparatus 


(Patented) 


This is the most convenient form of Extraction Apparatus on the market. It occupies 
only about a square foot of space. May be installed in any out of the way place. 
May be supplied for any style of glassware. Uses no rubber or other tubes except 
for inlet and outlet of water. No clamps or supports are necessary. The condensers 
are self-contained. 


When not in use as an Extraction Apparatus, it may be used as a hot plate. May be 
conveniently placed on a shelf against the wall as all flasks are readily accessible on 
account of its revolving feature. Any flask may be removed without interfering 
with the other. Any number of determinations from one to six may be made at 
one time. 


In case of accident the hot plate may be readily removed and replaced by use of a 
screw driver only. 


Made for 110 or 220 volts and may be used interchangeably on alternating or direct 
current. It is entirely portable and if set up on valuable table space, may be removed 
and stored with ease when not in use. 


E. H. SARGENT & COMPANY 


Immediate delivery 
from stock. 
Price $70.00 

without glassware. 

Descriptive circular 

furnished on appli- 

cation. 


Importers, Makers and Dealers in Chemical Apparatus and Chemicals of High Grade Only. 


155-165 E. Superior St., Chicago, IIl. 
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Industrial Oxygen and Hydrogen 


can best be generated with Electrolabs 
installations. The cells being built on 
the unit type, as many may be installed 
as is necessary to meet the demand—and 
that number increased from time to time. 
The weight for each type is absolutely 
down to a minimum. 


For the capacity there is no cell made 
lighter in weight. When installed, every 
part is readily accessible and the power 
consumption is at a minimum. 


It will pay to investigate 
Write for details now. 


THE ELECTROLABS COMPANY 


2635 PENN AVENUE, PITTSBURGH, PA. 


Morris Building 
30 Church Street 

“ Merchant’s Exchange Building 
New York City San Francisco, Calif. 


Under the technical supervision of The Electrolytic Oxy-Hydrogen Laboratories, Inc. 


FREAS OVENS 


Water Baths, Etc. 


Automatically Controlled, Electrically Heated. 
The regular ovens are for temperatures up to 180 
deg. C. The High Temp for temperatures up to 
260 deg. C. For many tests, with Organic Ma- 
terials, the Freas Vacuum Oven is indispensable. 


The Rotating Shaft Oven and the Platform Shaker 
maintain constant temperature and at the same 
time agitate the material. The Freas Water 
Baths are for operation at uniform temperatures 
up to the boiling point of water. The Incubators 
are similar to the Ovens but specially designed 
for lower temperatures. 


Write for special bulletins, and give at 
the same time details of your requirements 


NEW YORK 
3rd Ave. 18th to 19th Sts. 


PITTSBURG BRANCH 
2011 Jenkins Arcade 


EIMER & AMEND 


ESTABLISHED 1851 
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There’s a Jycos 


Temperature Instrument 
for every purpose- 
indicating, recording, 


Wa 


+ Taylor Instrument Companies 


ROCHESTER, N.Y. 


No. 279 


MEASURES EVERY PHYSICAL 
QUALITY IN MATERIAL 


Steel, Rubber, Felt, Paper, Ete. 


Write for Mr. Guthrie's 
thesis on the relation of 
recoverance to fatigue. 


WIDNEY TEST LABORATORIES 


Physical Tests and Research 
343 8. Jefferson Chicago 


732 E143-St. NewYork 


JANTZ & LEIST THE AMERICAN ¢#PMic¢4L MACHINERY CO. 


Scrubbers, Stills and Chemical Equipment 


LOW VOLTAGE MOTOR GENERATORS COLONIAL TRUST BUILDING 
Uniform E. M. F.—150 to 8,000 Amperes for PHILADELPHIA, PA. 
Electrolytic Work, Electroplating, Etc. 


Sole Agents for 
CINCINNATI, OHIO Blair, Campbell & McLean, laa, in the United States and Canada 


i PARATUS AND REAGENTS 
Sharples Super-Centrifugal Processes LABORATORY APPARA 


NEWTON 
501 Fifth Ave., New York Copy of Supplement 65, “Analytical Balances and Weights” sent on request. 
Railway Exchange Building, Chicago, Ill. 


MPANY 
ARTHUR H. THOMAS COMPANY 
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Schaar & Co. 


Manufacturers and 
Dealers of 


“Schaar” Analytical Balances 
“Pyrex”—Glassware 
“Coors”—Porcelainware 
“Ohio”—Porcelainware 
“Whatman”— Filter Papers 
“Hexagon”—Filter Papers 


Electrical Apparatus 
Ovens, Incubators, Hot Plates, 
Heaters, etc. 


Special Glass Apparatus 


Laboratory Hardware of all descrip- 
tions. 


SS Special Apparatus for Laboratory use. 


Quality Laboratory Apparatus, with 
prompt, careful service for all requir- 
ing laboratory supplies. 


Schaar & Co. 


556-558 West Jackson Boulevard 
Chicago, Illinois 
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FOR EVERY INDUSTRY 


LaFrance Yablick Masks Afford Protection 
From Nearly Every Industrial Gas 


Organic vapors 
and acid gases lose 
their terrors when 
a LaFrance 
Yablick Mask is 


worn. 


LaFrance Yablick 
Masks were per- 
fected from experi- 
ence gained in the 
Chemical Warfare 
Service of the 
United States 
Government, and 
as a result can be 
depended upon to 
meet any emerg- 
ency. 


These and other LaFrance Safety Devices will go a 
long ways toward minimizing accidents and hazards 
in your plant. Write for complete catalogue of them. 


American Fine ENGINE (OMPANY,|NC. 


= JA FRANCE SAFETY ])EVIGES= 


ELMIRA, N. Y. 

Branches: 

am New York Los Angeles Denver Pittsburgh 
Philadelphia Boston San Francisco Dallas 

VN Chicago Washington Portland, Ore. 

Canadian Factory, Toronto, Ontario 
Laboratory Still 


The most efficient still 
it is possible to buy. 


Made in all sizes up 
to 200 gallons per 
hour. Fitted for use 
with steam, gas, oil or 
electricity. 


Write for literature. 


Standard Water 
Sys. Co. 


50 Church St., 
New York 


The Wheeler Circular Cell 


For the manufacture of 


ELECTROLYTIC ALKALI AND CHLORINE 
Insures the Best Commercial Results 


BLEACH PROCESS COMPANY 


Appleton, Wisconsin 


PERRY & WEBSTER INC. 


Chemical and Industrial 
Engineers 
formerly 
KALBPERRY CORPORATION 
31 UNION SQUARE WEST, NEW YORK 
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COOLING 


or 


FUSED SILICA 


is ideal for 


HEATING Acids or Other 


We manufacture a complete line and our 


capacity assures QUICK DELIVERIES 


Tubes and Pipes from 1/32” to 18” bore. 


GENERAL CERAMICS COMPANY, 50 Church St., New York City 


Corrosive 
Products 


S-bends up to 9” bore. 


Lead Lined Vacuum Apparatus 
OAKLAND COPPER & BRASS WORKS 


General Offices and Works 
7th and Kirkman Sts., Oakland, Calif. 
Phila. Office: 10 S. 18th St. 
Cable Address “Zeitler’’ ABC—5th Edition. 


Has LE TTENEY 
Made REG. U.S. PAT. OFF. 53 
WOOD PRESERVATIVE 


Complies completely with Standard Specifications for Carbolineum 


and Similar Wood Preserving Oils 
THE NORTHEASTERN COMPANY 


New York 


Chemicals 
are costly 


CHWARTZ 
ECTIONAL 
YSTEM 


. . . . keeps them im Al 
condition by protecting them 
from light and dust. A care 
fully prepared index, which we 
compile for you enables you to 
find what you want im - 
ately and precludes duplication 
of material on hand. Built up 
of units, install what you want 
now—add new units as you 
need them. Write for descrip- 
tive literature. 


Schwartz Sectional System 
Indianapolis, Ind. 


FOXBORO 


Indicating and Recording 


big part. 
Send for Bulletin AM-98 
THE FOXBORO CO., Inc. 


Foxboro, Mass. 


Instruments 
= : Built to give real service in industrial 
= plants where quality equipment plays the 


INSTRUMENT 
GLASSWARE CO. 

PHYSICAL and CARBONDALE, 

CHEMICAL APPARATUS PENNA. 


"RADIATION 


Lancaster Ave., Philadelphia, Pa. 


DUPLEX MONO 


Automatic, Continuously Recording 


GAS ANALYZING INSTRUMENTS 


Two records on s single chart, se OO) and OO. Also 
records percentages of O 5, SO,, Hs, Cl and others. 


MONO CORPORATION OF AMERICA 
25 West Broadway, New York City 


= = 
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Transparent Vitredsil Ware 


RANSPARENT fused silica (‘fused quartz” or 

“quartz glass’) has long been regarded as ideal for 

laboratory work, but its high cost, as produced by 
the older processes, has seriously restricted its use. 


New methods of manufacture enable us to offer trans- 
parent vitreosil at prices which permit its general employ- 
ment in analytical and research laboratories. 


Our products in the transparent quality include tubes 
up to 4-in. bore, rods, basins, crucibles up to 175 cc. ca- 


pacity, Gooch crucibles with integral perforated bottom. 
flasks, plates, test tubes, combustion tubes and boats, 
beakers in sizes up to 500 cc., casseroles, flat dishes, rec 
tangular capsules and circular capsules. 

Standard tubes and laboratory utensils are in stock for 
immediate shipment. 

Duty-Free Importations: Our usual duty-free discount 
of 334% applied to our moderate lict prices for trans 
parent ware enables us to offer universities and scientific 
institutions very low net figures. 


Write for New Price List 


THE THERMAL SYNDICATE. trp 


| “Vitreosil (fused _pure silica) is 


protected by the following patents 
covering both product and process:— 


812,399 
822.424 une 5.1906 
CHEMISTS BLDG. 50 E.41* STREET 
e-I, 13,504 an. 7, 
NEW YORK CITY 13504 Jan.71015 


ITREOSIL!> 


Industrial 
Thermometers 


Princo Thermometers are also 
made for industrial use. They 
are sturdy rugged instruments 
which aid materially in fuel 
economy, labor and materia: 
saving by their use in proper 
heat control. 


We also make pipe thermom- 
eters, shower bath, hot water, 
feed water and engineer’s ther- 
mometers, hydrometers, hygro- 
meters and barometers as well 
as all kinds of thermometers. 


We will gladly send Catalog. 
Ask for E. 


Precision Thermometer & Instrument Co. 
1434 Brandywine Street, Philadelphia 


OSPITAL 
LABORATORY | 
ENAMEL | 


Proof against the action of sulphuretted hydrogen, 
‘acid and alkali fumes and chemicals. Will stay 


e 
REG. US.PAT. OFF. 


white and adhere perfectly in laboratories. May | 

| be washed with hot or cold water. | 
Full details from Dept. T. 

‘ 


») 
L 
STEEL NEED WOT RUST! | 


TOCHBROTHERS | 


Technical and Scientitic Paint 
«Makers Since IB48 


320 Fifth Ave.New York, ° 
Montes Lowg City 


. 
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Standard in Purity 
Standard in Manufacture 


and made to specifications of 


Standard Authorities 


when stamped 


Graphite and Refractory 


Products 
Illustrations show Elec- Dixon's Graphite Crucibles, Pyrometer Shields, 
aN Muffles and Extension Tops represent the uni- 
trodes made for deter- versal standard of excellence. They are manu 
factured with the high degree of care and atten 
tion acquired by over 90 years’ experience. 
Full information is contained in 


the Electrolytic Method 
“American Society for 
Testing Materials.” 


Booklet 243-A. Write for it today. 


| 
mination of Copper by 
Made in JERSEY CITY, N. J., by the 


Joseph Dixon Crucible Company a 
Established 1827 tt 


Electrodes for the Bryan- 
Corper method, for de- 
termining lead in baking 


| powders. “Assoc. | 
| Official Agricultural | 
Chemists.” 


Electrodes for Kimley, 
Braun and other ap- 


PYROMETER 
| Crucibles cies ishes PR OTE CTI ON TUBES 


Platinum-tipped tongs and MADE IN AMERICA 


tweezers and anything the 
-hemist requires in Platinum, 
Gold, Silver, Platinum-Gold, THE STUPAKOFF LABORATORIES 


Manufacturers of—Highest Grade Pyrometers and 
Pyrometer Accessories —Electrical Instruments— 
Nernst Lamps and Usalite Porcelains. 


Ask for our descriptive catalog. 


Wearflex Gloves 
for every mdustnal ure 


AMERICAN PLATINUM ° 
Wear longer Flexible 


225-231 N. J. R. R. Ave. 
The McAdoo-Akron Company 
CHARLES 'ENGELHARD Glove Engmeers 


30 Church St. ‘ - Ohio 
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AUTOMATIC MACHINE MADE 
GLASS TUBE 


QUALITY 
UNIFORMITY 
SERVICE 


Manufactured solely by— 


KIMBLE GLASS COMPANY 
New York Vineland, N. J. Chicago 


If your dealer cannot supply, write us direct. 
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ETHYL-ORANGE, 
A litmus, and phenol- 
pthalein are all indicators 
; of chemical reactions— 
; but repeat orders are the 
indicators of any business 
actions. 
The large number of repeat 
orders filled by us during 
1919, together with the fact 
that Denver Fire Clay goods 
; are considered as the stand- 
ard in so many mills, smelt- 
ers and assay laboratories, 
assures the purchaser of our 


Chemical ware complete 
satisfaction. 


Write for our 
catalogues 


The 
Denver Fire Clay Co. 


Denver, Colorado 
Utah Dept.—Salt Lake City 
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WATER 


Softeners & Filters 


Water Gonditioning A: atus 


The utit Company 


440 Fourth Ave. NewYork 


New York Office: 52 East 41st St. 


Water Filters & Water Softeners 


For the purification of water 
Send for Booklet 


HUNGERFORD & TERRY, INC. 
Engineersand Mfrs.of Water Filters Pennsylvania Bldg., Philadelphia 


WE-FU-GO AND SCAIFE 


PURIFICATION SYSTEMS 
WA SOFTENING & FILTRATION 
FOR BSOILER FEECO ANO 
ALL INDUSTRIAL USES 


WM.B.SCAIFE & SONS CO.PITTSBURGH.PA. 


“WATER STILLS” 


Send for a copy of this publication on Water Distillation 


THE WILL CORPORATION 
Laboratory Apparatus—Chemicals—Glassware 
ROCHESTER, N. Y. 


NORTHRUP PYROVOLTER 


An Accurate Pyrometer 


PYROLECTRIC INSTRUMENT CO. 


Pyrometric and Electrical 
Precision Instruments 


636-640 East State Street, Trenton, N. J. 
Write for literature. 
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TEXTILES 


Filter Cloths, both Cotton and Woek Tubing, All Sizes, Cotton and Wool 
Fume Bags Polishing and 
Cushion Cloths Rubbing Cloths 

Steam Blankets Chamois Cloth 

Aprons for Calico Printers Friction Cloth 
Finishing Aprons Washers 

Lapping Blankets for Newspaper Presses 
Decating Aprons, both Litho Press Blankets 
Wool and Cotton Cloths for Mechanical Purposes 


Tell us your wants, and we will supply them. 


EDWARD BEST CO., INC. 


Boston, Mass., U.S. A. 


Charles Engelhard Complete Chemical Plants 


30 CHURCH ST. As contracting engineers, we will design and build, 
assuming entire responsibility. Or, as contractors, 

NEW YORK we will erect from the plans and specifications of 

: your engineers. Our experience covers work in all 

Le Chatelier Py rometers types of construction and in a wide variety of 


industries. We can probably point to work done 
in your field. 


Ask for Bulletins 124 and 125. 


Systeme Pumps 


vc. L. INSLEE W. G. HUDSON EDW. BURNS W. W. RICKER 
Design and Construction of fcomasste Power and Industrial 


CHEMICAL E ©: Plants. Coal and Ash Ha dling Equipment. Coal 
[en Inc. dp Bhat 150 CEDAR STREET, NEW YORK CITY 
STACKPOLE CARBON COMPANY Albany Felt Co., Albany, N.Y. _ 
Manufa rs of 
Manufacturers of Carbon Products —— 


“ALBANY’? Felts and Jackets 
St. Marys, Pa. Paper Makers’ Felts 


“The Clay's the Thing” CHEMICAL STONEWARE. 


Clay from our own mines goes into our 


Stoneware. The uniform mixtures we that is ACID PROOF thru and thru—try 
“VITRIC”—the best, made only by 
tn wel. THE ACID PROOF CLAY PRODUCTS CO. 


Write for it. 


AKRON, OHIO 
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CRUCIBLES 


EVERYTHING FOR THE FOUNDRY 


"More Heats‘ — 


Longer life—a greater number of heats 
per crucible—that is what Bay State 
Crucibles stand for. 


If you have not yet proved this fact to 
your own satisfaction you should not 
delay in giving these crucibles a thorough 
test. 

Write us. 


Warren Products Co., Inc.. 
265 Canal St., New York, N. Y. 


COORS 


A: 
Chemical and Scientifre 


PORCELAIN 


Crucibles you can Trust 


a determination at 
Some- 


It’s rather annoying to lose 
the end of a long and tedious procedure. 
times it means days of extra work. 
Guard against this bugbear by using COORS 
U.S. A. Porcelain. There won't be any faulty 
crucibles in the lot—They are made to do their 
work. 


Your dealer has the Coors line. Ask him. 


COORS PORCELAIN COMPANY 
GOLDEN, COLO. 


ARE YOU PLANNING 
TO BUILD? 


Save money and time on any extensions or equipment 
for your 


Chemical and Industrial Plants 


by getting in touch with our organization before you 
place your contracts. 


We Design—Construct and Erect 


Vacuum Driers and Impregnating Apparatus, Filter 
Presses, Evaporators, Distilling Apparatus and other 
equipment. Write now for our bulletins and ask us to 
quote on your requirements. 


HENRY E. JACOBY 


Contracting Engineer 
95-97 Liberty St.. New York 


Cenco 
No. 10 


Parr 


Bulletin No. 7300 


Central Scientific Company 
460 East Ohio St., Chicago, U.S.A. 
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“DURO” 
Filter Cloth 


For Acid or Alkaline 
Solutions 


FUME BAGS 


Cotton or Wool 


Special Textiles 


Manufactured to meet special requirements 
Twenty-five years’ research at your command 


F. C. HITCHCOCK CoO. 
48-50 Pearl St., Boston, Mass. 


BARNSTEAD 
STILLS 


Automatic and continues de- 


liv DIS 

CHEMICALLY PURE water. Ca- 
ties one-half to 100 gals. 
our. Operated by electricity, 
steam, gas or oil. 


| Br Barnstead Still and Sterilizer Co. 


Boston 30, 189 W. Madison St. 
Mass. Chicago, Ill. 


Makers of Screens 


up to 350 Mesh 


Multi-Metal Co., Inc., 


254 W. Nineteenth Street 
New York City 


AINSWORTH PRECISION BALANCES 
will speed up your laboratory work. 
SEE ADVERTISEMENT IN ALTERNATE ISSUES 

Send for Catalog A-4 showing latest improved types 


(THE PRECISION FACTORY } 
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Extraction. 
Thimbler 


Those 
thimbles you 


use—are they 


seamless? 


If not, they are not 
Whatman thimbles 


Whatman Extraction 
Thimbles, and all other 
Whatman products for 
laboratory use, are fully 
described in the new 
| Whatman Booklet—just 

out of the printers’ hands. 
Write for a copy, if you 
have not had one. 


Sole Representatives for the U. S. A. 
and Canada: 


H. Reeve Angel & Co. 


Incorporated 


7-11 Spruce St., New York 


Stocked by Dealers in 
Laboratory Supplies 


Insist on Whatman 
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WHAT AND WHERE TO BUY 


A Classified Index of Advertisers in this Issue 


For Alphabetical Index See Last Page 


Acetic Acid Plants 
Lummus Co., The W. E 


Acid Concentration App. 
Buffalo Fdry. & Mach. 
Duriron Co 

General Ceramics Co. 


Oakland Copper & Brass Wks. 


Perry & Webster 
Thermal Syndicate, Ltd. 


Acid 
Buffalo Fdry. Co. 
General Co. 


Oakland Cop'r & Brass Wks. | 


Therma) Syndicate, Ltd 
Valley Iron Wks 


Acid Eggs, Cast Lron 
Bethlehem Fdy. & Mach. 
Buffalo Fdry. & Mach. 
Devine Co.., 

Elyria Enameled Prod. Co. 
Lummus, The W. E. Co. 
U. S. Cast Iron Pipe & 


Fdy. Co. 
Valley Lron Wks 


Acid Proof Metal 
Ajax Metal Co. 


Agitator Tanks, Wood 
Atlantic Tank & Barrel Co. 
New Eng. Tank & Tower Co. 
Pacific Tank & Pipe Co.: 
Stearns Lumber Co., A. T. 


Agitators 

Blaw-Knox Co. 

Caldwell, W. EB.. Co. 
Dorr Company. The 
General Filtration Co. 
General Machine Co. 
Johnson Compan te - 
Lancaster Iron Inc. 
New Eng. Tank & Tower Co. 
Riter-Conley Co. 

Sowers Mfg. Co 


A Driving Yokes 
Nickle ‘Tas. Co. 


Alr Com 

Chicago 

Ingersoll-Rand Company 

Norwalk Iron Wks. Co. 

Taylor Instrument Cos. 

Worthington Pump & Mach. 
Corp. 


Air Conditionin 
Atmospheric D oning 


Corp 
Fleisher, W. L. & Co. 
Spray Engineering Co 


Alr Lift Pumping Systems 
Co. | 


Chicago Pneumatic Tool 

Ingersoll-Rand Co. 

Sullivan Mach. Co. 

Worthington Pump & Mach 
Corp 

Yarnall-Waring Co. 


Alr Receivers and After- 
coolers 
bigs Boiler Works Co 


meumatic Tool Co. 


Braun-Knecht-Heimann-Co. 
Central Scientific Co 
Daigger A., & Co. 

Denver Fire Clay Co. 

| Eimer & Amend 

Hoskins Mfg. Co. 

Mine & Supply Co. 
Sargent, E. 

Schaar & to, 

Thomas Co., H. 

Widney Test Take 


Analyzers, Gas 
Foxboro Co . The 

Mono. Corp. of America 
Uehling Instrument Co. 


Anodes, Graphite 
| Acheson Graphite Co 


Aprons, 
& C 


Aprons, Finishing 
Best & Co., E. H. 


| Arches, Furnace Combustion 
Green Engineering Co. 


Arsenic Acid Plants. 
Stoneware Acid Proof 
Knight, Maurice A. 


Ash Handling Mchy. 
Bartlett & Snow 
Blaw-Knox Co. 
Gifford-Wood Co. 
Guarantee Constr. Co. 
Jeffrey Mfg. Co 


Assayers 
See Professional Directory. 


Autoclaves 

Blaw-Knox C 

Buffalo Mach. Co. 
Devine Co., J. 

Duriron 

Oakland Copper & Brass Wks. 
Sowers fg. Co. 

Stokes Mach Co., F. J. 
Valley Iron Wks. 


Bags, Fume 
Best & Co., E. H. 


Balances hts 
Ainsworth, Son. 
Braun Ny The 
Braun-Knecht-Heimann-Co. 
Central Scientific Co. 

Eimer & Amend 

|Mine & Smelter Supply Co. 
| Schaar & Co 


| 
Barometric Condensers 
Buffalo Fdry. & Mach. Co. 


| Barrels, Steel, 
tor and Open 

| Detroit Range Boiler and 
Steel Barrel Co. 

Petroleum Iron Works 


Baskets, Dippin 
| Newark Wire Cloth Co. 


cago Pneumatic Too! Co 


Air Washers 
American Blower Co. 
Atmospheric Conditioning 


Corp 
Research Corp. 


Aleohol, Buytl & Ethyl 
Commercial Solvents Corp. 


Alkalies 
Solvay Process Co 


Alloys Special 
Metal & Thermit Corp 
York Metal & Alloy Co 


Alam—Potash 
Western Chemicals, Inc 


Analytical A 
Ainsworth, 
Praun Corp. 


m. & Son 


Battery Plate and Carbon 
| Stackpole Carbon Co. 


| Belt Conveyors 
Bartlett & Snow Co. 
| Barber-Greene Co. 
| Caldwell, H. W., & Son 
| Gifford-Wood Co 
| Jeffrey Mfg. Co.. The 


Link Belt Co 
Belting, Silent Chain 
} Link- t Co 


Morse Chain Co. 


| Belt Hooks 
| Crescent Belt Fastener Co. 


Belt Lacing 
Crescent Belt Fastener Co. 


| Belt Rivets 
| Crescent Belt Fastener Co. 


Blige, Apita- 
Head 


Bins Steel and Concrete 
Brown Hoisting Mchry. Co. 
Bleaching Powder 
Electro-Bleaching Gas Co. 


Blow Cases, Stoneware Acid 
Proof 
Knight, Maurice A. 


Blowers, Fan or Positive 
Pressure 

Abbe Engineering Co. 

American Blower Co. 

Beach-Russ Co. 

Buffalo Forge Co. 

Connersville Blower Co 

Crowell Mfg. Co. 

Duriron Co. 

Nash me, Co 

Roots, P. H. & F. M. Co 


Blowers, 
Roots Co., P 


Blowers, Flotation 
Connersville Blower Co. 
Nash Eng. Co. 

Roots, P. H. & F. M. Co 


Boilers, Return Tubular 
Coatesville Boiler Wks. 


Boilers, Water Tube 
Vogt, Henry Mach. Co. 


F what you 
are look- 
ing for is not 
listed, write 


Books, Technical 
Hill Book Co. 


Denver Fire Clay Co. 

General Ceramics Co. 

Harbison-Walker Refrac 
tories Co. 

Knight, Maurice A. 

U. 8. Stoneware Co. 


Brick and Clay, Fire 
Crescent Refractories Co 
Denver Fire Clay Co. 


| Brick, Acid Proof 


Brimsto 

Texas “Quit Sulphur Co. 
Bronze, Titaniu. 
Titanium Alloy Mt fg. 


Brushes Carbon 
| Stackpole Carbon Co 


| Bogkete Clamshell & Drag 


| Blaw-Knox Co. 
Brown Hoisting Mchry. Co. 


| Bucket Elevators 

| Bartlett & Snow Co. 

| Caldwell. H. W. & Son Co. 
Gifford-Wood Co. 

| Jeffrey Mfg. Co., The 

| Link-Belt Company 


Buildings Steel 
Blaw-Knox Co. 


Bunsen B 
Tirrill Gas Mach, Ltg. Co. 


Burners, Gas and Oil 
Braun Corp., The 
Braun-Knecht-Heimann-Co. 
Maxon Furnace & Eng. Co. 
Monarch Mfg. Works 


Burners, Powdered Coal 
Mine & Smelter Sup. Co. 
Quigley Furnace Spec. Co. 


Burners, Sulphur 
Glens Falls Mach. Wks. 


Cabinets, Labora 
Schwartz Sections! 


Calorimeters 

Central Scientific Co. 
Eimer & Amend 
Sargent, E. H.. & Co 
Taylor Instrument Cos. 


' Carbon 
| Stackpole arbon Co. 
| Carboy Acid Lifts 
Duriron Co. 
| Carboy 

Acid 
Knight, Maurice A. 


| Cars, Industrial 

Easton Car & Constr. Co. 
| Fairbanks, Morse & Co. 


| 


Cars, Mine and Ore 
Easton Car & Constr. Co. 
Mine & Smelter Se Co 


| Cars, Tank 
| General Amer. Tank Car Co. 
| Petroleum Iron Wks. 


| Chains, 
Acid Proof | Link: -Belt roo. 


Cascade Basins, 
Thermal Syndicate, Ltd. 


Casseroles 
Coors Porcelain Co. 


Castings, Acid Proof 

Bethlehem Fdy. & Mach. Co. 

Buffalo Fdry. & Mach. Co. 

International Nickel Co. 

Pacific Foun 

U. 8. Cast Iron Pipe & 
Fdry. Co. 

Valley Iron Wks. 


Bronze and 
Alloy 


Cast Chemical 
Bethlehem Fdy. & Mach. Co. 
Buffalo Fdy. & Mach. Co. 
Duriron Co. 


Fuller-Lehigh Co. 
Greenles Foundry Co. 

| Nickel Co. 
Jacoby, Henry E. 
Co. 


cast Tron’ Pipe & 


| valley’ Wk 
Webb & Carterville 


Castings 

Buffalo ale Mach. Co 
Greenlee Co. 
coum 2 Fdy. & Mach. Co. 


Norwalk Iron on™ Co 
Sowers Mfg. Co. 


Lead 
Craig Foundry Co. 


Casti 
Titanium Alle Alloy Co. 


Castings, Semi-Steel 
Greenlee Foundry Co. 


Castings, Special & Chilled 

Buffalo Fdry & Mach. Co. 

oe Lehigh Co. 

U. Cast Iron Pipe & 
Fay, Co. 


ratus 
. Co. 
Thee 


Buffalo Fadry 


and Clorine 
u 
(El t 
rolytic Cells for 
“Chem! ate. Co. 
neylvania Salt 
Warner Chemica) 


Caustic Soda and Chlorine 
Electro Bleaching Gas Co. 
Solvay Process Co. 


| Sete & Chlorine 
| Bleach Process Co. 


| Cement, Acid Proo 
| Anti- Hydro 


| Knight, Maurice A. 


| Cement, Cloth 
| Ludiow-Saylor Wire Co 


| Coment, Furnace 

| Dixon, Jos., Crucible Co 
Obermayer Co., 

‘Quigley Furnace Spec. 


Cement, tron 


~ —_ Stoneware | Obermayer Co., S. 


Centrifugals 

American Tool & Mach. (: 
East Jersey Pipe Co. 
Hepworth, S. S., Co. 
Sharples alty Co. 
Tolhurst achine Wks 


| Ryerson, Jos. T., & Son 


hain Doors 
Goad Co., E. J. 


wer Transmissioe 
orse Chain 


Chains, Wheel 
Morse ‘Chain C 


| Chemical Cabinets 
| Schwartz Sectional System 


Chemical 
Amer Fire Eng 


Chemicals 

Braun Co., The 
Braun-Knecht-Heimann-Co 
Central Scientific Co. 
Cooper, Charles & Co. 


Pennsylvania "Salt Mfg. Co 

Robeson, J. S. 

Roessler & Hasslacher 
Chem 


Co. 
ial Chemicals Co. 
estern Chemicals, Inc 
| Will Corporation 


| Chemists, and Chem. 
| See Professional Directory 


§ 
Process 


Cooper, arles & Co. 
Eimer Amend 
Pennsylvania Salt Mfg. Co 
Roessler asslacher 


| Dorr Co. 
— Pump & Mach 


Cloths, Mechanical 
Best & Co., E. H. 


Coal Tar Pitch 
Barrett Co. 


Whitlock Goll Pipe Co. 


Collectors, Dust 
Buffalo Fdry. & Mach Co 
Research Corp. 


College and Schools 
H ton Institute, Alex 


Color Testing Equipt., Ulttes 
Violet Ray 

R.U.V. Co. 

| Combustion Boats 


MeBanel 


Charles 
fractory Porce- 


| 
| 
| 
| 
| 
— 
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| Daigge A. & Co 
Denver Fire Clay Co 
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‘Combustion Equipment 
Mono Corp. of Amer. 


Compressors, Air or Gas 
Beach-Russ Co. 
cago Pneumatic Tool Co. 

Connersville Blower Co. 
Fairbanks, Morse & Co. 
ome Eng. Co. 

Norwalk Co. 
Roots, P. H. & F. M. Co. 


Conerete, Acid Resisting 


Concrete Construction 
Blaw-Knox Co. 


Oondensers, 
Surface or 


ee Copper & Brass Wks. 
eeler Condenser & Engrg. 


Co. 
Wheeler Mfg. Co., C. H. 
Worthington Pump & Mach. 
Corp 


Controllers, 
Crane Co 
Powers Reculator Co. 


Temperature 


Convey 
Portable ‘Mach Co 


Conveyors, Pneumatic 
Guarantee Constr. Co. 
Holly Pneumatic Sys. 


Conveyors, Portable 
Barber-Greene Co. 
Brown Portable Conveying 


ac 
Jeffrey Mfe Co. 
Portable Machinery Co. 


Conveyors, Rotary 
General Elec. Co. 


Copper Tubes, Seamless 
Dra 


wn 
Wheeler Condenser & Enereg. 
o 


land Brass Wks. 
On Co., Geo. 


Couplings, 


Flexible Shaft 
Dexter Co.. I. H. 


Cranes, Locomotive 
Brown Hoisting Machry. Co. 
Link-Belt Company 


Cracibles, Graphite 
Acheson Graphite Co 
Bartley Crucible Co. 
Dixon Crucible Co 


‘rucibles. Industrial 
Acheson Graphite Co 
Bartley Crucible Co 
Dixon Crucible Co. 
Thermal Syndicate Ltd. 
Warren Products Co. 


Crucibles, Laboratory 
American Platinum Wks. 
Warren Products Co. 


Crystallizers 

Chemical Equi ip. Co 

Riter-Conley Co. 

Crystalizing Pans, Cast 
Tron 

Buffalo Fdry. & Mach. Co. 

Devine Co.. 


Oakland Copper & Brass Wks. 
Mine & Smelter Supply Co. 
Pfaudler Co. 


Cupels 
Dixon Crucible Co. 


Dealers 


See 


Searchlight Section. 


Dehydrators, Centrifugal 
Tolhurst Machine s. 


Titaniues Mfg. C0. 


Digesters 

Blaw-Knox Co. 

Elyria Enameled Fred. Co. 
Manitowoc Eng. Wi 

wenson Evaverator “co. 
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Mfg. Co 
’s Fdry. & Mach. 


Distilleries for Industrial 
Alcohol 
Lummus Co.. The W. E. 


Distilling & 
Appara 


| 


Amer. — & Sugar Mach. | 


Co. 
Barnstead Sti!! 
Co. 


Buffalo Fary. Co. 
Devine Co., J. 

Duriron Co. 

Elyria Enameled Prod. Co. 
Eimer & Amend 

Koven, L. O. & Bro. 
Lummus Co.. 


Oakland Copper & Brass 
Ott Co., Geo. F. 


Pfaudler Co. 

Sowers Mfg. Co 
Stevens-Avyisworth Co. 
Stokes Mach. Co.. 
Swenson Evaporator. Co. 
Zaremba Co. 


Doors, Chain. Furnace 
Codd, E. J., Co. 


Drills, Rock and Air 
Chicago Pneumatic "Tool Co. 


Drills, Portable and _ Electric 


Chicago Pneumatic Tool Co. | 


Drives, Silent Chain 
Link-Belt 
Morse Chain. Co. 


Drop Forge Fittings 
Vogt Mach. Co., Henry 


Drums, Steel 
Detroit Range Boiler and 
Steel Barrel Co. 


Devine Co. 
Petroleum fron Wks. 


Dry Cell Filler 
Acheson Graphite Co. 


Dryers, Centrifugal 
East Jersey Pipe Co. 
Sharpie cialty 
arples Specialty Co. 
Tolhurst Machine Wks. 


Dryers, Vacuum 

Buffalo pure. & Mach. Co. 
vine Co., J. P 

Jacoby, Henry E. 

Stokes Mach. Co., F. J. 


Drying Mach, and 
Apparatus 
American Blower Co. 
American Process Co. 
Bartlett & Snow Co. 
Bay City Iron Co. 
Buckeye Dryer Co. 
Buffalo Forge Co 
Buffalo Fdry. & Mach. Co. 
Christie. L. R. 
Fleisher. W. L. & Co. 
Fuller-Lehigh Co. 
Koven, L. O. & Bro. 
Manitowae Eng. Wks 
Perry & Webster 
Phila. Drying Mach. Co. 
Proctor & Schwartz, Inc. 
Redfield Mechanical Co. 
Ruggles-Coles Eng. Co. 
Stokes Machine Co., F. J. 
Swenson Evaporator Co. 
Vulean Iron Works 


Duriron 
Duriron Co 


Dust Collecting Systems 
and Engineers 

Guarantee Constr. Co. 

Holly Pneumatic Sys. 

Paxson Co 

Raymond Bros. Imp. Pul. Co. 

Research Corp. 


Dynamos and Moto 
Jantz & Leist Elec, "Co. 


Ejectors or Steam Syphons 
Duriron Co. 


Electrical Precipitation 
Research Corp. 


Electric Lanterns 
Federal Electric Co 


| Electric Testing 


Sets 
American Tramstormer Co. 


Electric Tools, Portable 


‘Chicago Pneumatic Tool Co 


& Sterilizer 


ly 
| 


Electrides, Carbon 
Republic Carbon Co. 
Stackpole Carbon Co. 


Electrodes. hite 
Acheson Grap te Co. 
Electrolytic Cells 
Electrolabs, Inc. 
Electron Chemical Co 
Warner Chemical Co. 


Electrolytic Oxygen & 
Hydrogen Generators 
Electrolabs, Inc. 


Dynamos; 


Jents & Leist Elec. Co. 
Roessler & Salts 
asslacher 


be App., Acid Re- 


| 


Elyria 1 ameled Prod. Co. 
Pfaudler Co. 


gineers, Chemical, Con- 
sulting, Analytical 
Industrial 
See also Prof. Directory. 
| Amer Industrial Eng 
Booth Elec. Farnecs Co. 


Fleisher, W. L., & Co. 
General Machine cs. 
| Guarantee Constr. Co. 
Industrial Furnace Corp. 
Koppers Co., The 

Oakland Copper & Brass Wks. 


| 


Engineers (Testing) 
| Widney Test Labs. 


| 


E 


| Sperry, 


Uehling Instrument Co. 
Widney Test Labs. 


Engineers, Combustion 
Combustion Eng. 
Foxboro Co., 

Green En neering Co. 
Improved uipment Co. 
UVehling Instrument Co. 


what you 
are look- 
ing for is not 
listed, write 
us 


Engineers, Construction 
Industrial Furnace Corp. 
Koppers Co he 
Research Corp. 


Engineers, Furnace 
— Electric Co. 
Hagan, 


Industrial Corp. 


| Engines, Gas and Gasoline 
Chicago Pneumatic Tool Co. 


Engines, Oil 
Chicago Pneumatic Too! Co. 
Ingersoll-Rand Co. 


Engines, Steam and Hauling 
Vulean Iron Works 


Ether Generating 
Lummus Co., The W. E. 


Evaporating Dishes 
hermal Syndicate, Ltd 


Blaw-Knox 

Buffalo Foundry & Mach. Co. 
Devine Co., J. 

Co. 


Oakland Cop. & Brass Wks. 
Ott Co., Geo. F. 

Pfaudiler Co. 

Redfield Mechanical Co. 
D. R. & 
Swenson Co. 
Wheeler Condenser & 


Co. 
Zaremba Co. 


Eng. 


Ruhousters, Rotary Positive 
a8 
Roots, P. H & F. M. Co. 


traction 

Logwood, 
Lummus Co., The ne 
Ott Co., Geo. F. 


Extracto 
Amer. Chem, & Sugar Mach. 


Buffalo Fdry. & Mach. Co. 
Devine Co., 
Koven. L. 0. & Bros. 


| Lummus Co., W. E. 
| Oakland Cop: & Brass Wks. 


_ Extractors, Centrifugal 


| East Jersey Pipe Cc 

| Sharples cialty Co. 
| Tolhurst achine Wks. 
Fans 


| Buffalo Forge Co. 

Phila. Machy. Co. 
| Proctor Schwartz, Inc. 
hex ond Bros. 


| Vulcan Iron Wks. 


Impt. 


Fans, Stoneware, Acid Proof 
| General Ceramics Co. 


Feeders 
Bartlett & Snow Co 
Hardinge Co. 


Jeffrey Mfg. Co.. The 
Felts, Mechanica! 
Best & Co., E. 

| Hitchcock “Co., F. C 
| Felts. Paper Makers 
| Albany Felt Co. 

| Felts, Woven 

| Best & Co., E. H 
Ferro-Alloys 

Lavino E. J. & Co. 


Metal & Thermit Corp 
Titanium Alloy Mfg. Co. 


Filing Cabinets 
Schwartz Sectional System 


Filter Cloth 

Albany Felt Co. 

United Filters Corp 

Filter Cloths, Cotton & Wool 
Best & Co., EB. H. 
Hitchcock Co.. F. C. 


Filter Cloth, Metallic 
Ludlow- Saylor Wire Co. 
Multi-Metal Co., Inc. 
Newark vin Cloth Co. 
Tyler Co., The W. S. 
United Filters Corp. 


Filter Paper 
Angel & Co.. H. Reeve 
Eimer & Amend 


Filter, Porous Porcelain 
Coors Porcelain Co 


Filter Presses 

Bay City Iron Co. 

| Industrial Filtration Corp 
| Johnson Co., John 


Koven, L. 0., & Bro 
Lungwitz, Emil E 
| Merrill Co., The 


| Oliver Continuous Filter Co 
Patterson ge & Mach. Co 
| Perrin Co., 

Shriver, T.. & 

Sperry, D. RB. & Co 

United Filters Corp 


Filters 
United Filters Corp 


Filters, Air 
Permutit Co. 
Research Corp 


Filters, Oil 
Permutit Co 
United Filters Corp 


| Filters, Rotary Continuous 
Chalmers & Williams 
Industrial Filtration Co. 
Oliver Continuous Filter Co 
United Filters Corp. 


Filters Suction Stoneware 
Acid Proof 

General Ceramics Co. 

Knight, Maurice A. 

| Chapman Eng 

| Flinn & Co. 

| Hagan, Geo. J. Co 


Filters, Water 

Hungerford & Terry 
| Permutit Co. 

Scaife & Sons Co.. Wm. B. 
Stevens-Aylsworth Co. 


Pulv. | 


vw | Fire Brick 


99 
Obermayer Co., S 
Extinguishers 
Amer. La France Fire Eng 
Co. 
| Flooring, 


No. Slippin 
| Ryerson & Son, Tos. 


Floors al Pits, Acid 
Resisti 
| Anti- Hydro Waterprfg. Co 


Flotation 


| Roots Co., &F.M 


Flotation Oil 
Barrett Co., The 


Forgings 
International Nickel Co 


Formaldehyde Plants 


Lummus Co., The W. E 


Foundry ws & Equip. 
Paxson Co., w 


Friction 


Jones Fdy. Mach. Co 

Furnace Doors, Chain 
Codd, E. J. Co 


Furnace Facings and Linings 

Acheson Graphite Co 

Crescent Refractories Co 

Dixon Crucible Co. 

Quigley Furnace Specialties 
0. 


Furnace Hoists 

| Brown Hoisting Mach to 
| Fornaces, Assa 

Braun Corp., 
Braun-Knecht- Co 
| Denver Fire Clay Co., The 


| Furnaces, Brass 

Aluminum Melting 

| Booth Blec. Furnace Co 
| Detroit Elec. Furnace Co 


Furnaces, Caustic Pot 
' Industrial Furnace Corp 


Furnaces, F 
Worthington Pump & Mach. 
Corp. 


Furnaces, Electric 
Ajax Electro Thermic Corp 
Booth Elec. Furnace Co. 


Detroit Elec, Furnace Co 
Hamilton & Hansell, Inc 
Industrial Furnace Corp 
Leavitt, C. & Co 

| Pittsburgh Electric Furnace 
Corp. 

| 

| Furnaces, Electric Lab'y 
Central Scientific Co : 
| Eimer & Amend 

Electric Htg. App. Co 

| Engelhard, Chas 


Hoskins Mfg. Co 
Industrial Furnace Corp 


Furnaces, Heat Treating 
Ajax Electro Thermic Corp 
| Electric Htg. App. Co 
Engelhard, Chas 

Fuller Eng. Co. 

Hagan, Geo. J., Ce 
Hoskins Mfg. Co. 

Industrial Furnace Corp 


Gas or Powdered Coal 


| 
| Po, Melting Oil, 
Hagan, Geo. J 


Furnaces, Muffle 

| Blectric Htg. App. Co 

| Hoskins Mfg. Co 
Improved Equipment Co 
Industrial Furnace Corp 


| Furnaces, Roasting & 

Smelting 

Worthington Pump & Mach 
Corp 


| Furnaces, Sulphur 
| Pacific Fdry. Co 


| Fused Silica 

General Ceramics Co 

| Thermal Syndicate, Lid 


Fuses, Cartridge, Refillable. 


| Federal Electric Co. 


Fuses, Electric 
Federal Electric C 


0 


Fuses, Standard, 
Electric 


Renewable 
Federal Co. 


= i 
| | 
— 
— 
i 
; 
— 


100 
Gas Machines 
Tirrill Gas Mach. Ltg. Co 


Koppers Co., 
Improved Co. 


Gas Ovens 
Smith Gas Eng. Co. 


Gas 
Bartlett Hayward Co. 
Buffalo Forge Co 
Chemical Baulp Co. 
Research Corp. 


Gas Valves 
Smith Gas Eng. Co. 


Gauges, Recording, Indieat- 


ing, Draft, Pressure 
Bailey Meter Co 
Bristol Co., The 


Foxboro Co., The 

Schaeffer & Budenberg Mfg. 
Co. 

Taylor Instrument Cos. 

Thwing Instrument Co. 

Uehling Instrument Co. 

Widney Test Labs. 


Gears 
Caldwell & Son Co. | 
Jones ger. & Mach. Co., 


Morse Chain Co. 


Generators 
Hydrogen) 
Electrolabs, Inc. 


(Oxygen and 


Glass Blowing 
Eimer & Amend 


Glassware, Chemical 
Braun Corp | 


Braun-Knecht-Heimann-Co | 
Central Scientific Co. 

Eimer & Amend 

Griebel Instrument Co. 
Kimble Glass Co. 


Will Corporation, The 
Graphite 

Acheson Graphite Co 
Obermayer Co., 8. 


Grates 
Combustion Eng. Corp 


Grinders, Ore 
Hardinge Co. 


Serubbers and Washers | Jack 
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& Budenberg Mfg. 


Stupakoff Laboratories 
Thwing Instrument Co. 
Uehling Instrument Co. 
Valley Iron Wks. 
Widney Test Labs. 
Wilson-Maulen Co. 


ets, Paper Makers 
Albany Felt Co. 


ign 
orthington Pump & Mach. 
Corp. 


_——— Cast Iron, Acid 


Bethlehem Fdry. & Mach. 


Buffalo Fdry. Mack. Co 
Devine Co., J. 


Duriron Co. 

Pacific Fdry. Co. 
Stevens-Aylsworth Co. 
0. S. Cast Iron Pipe & 


Fdy. Co. 
Valley Iron Wks. 
Kettles, Enameled, Acid 
roo 
Elyria Enameled Prod. Co. 


Kettles, Steam-Jacketed 
Buffalo Fdy. & Mach. Co. 
Day, J. H., Company 
Devine Co. 


Duriron Co 


Oakland Copper & Brass Wks. | 


Pfaudier Co. 
Sowers Mfg. Co 
Stevens-Aylsworth Co 


Kiln, Lime 


| Crescent Refractories Co. 


Maxon Furnace & Eng. Co. 
Vulean Iron Works 


Kiln, Rotary and Nodulizing | 
American Process Co. 
Rugegles-Coles Eng. Co. 
Vulean Iron Works 


| Laboratory APP. & | 


Braun Corp 
Braun-Knecht-Heimann-Co. 
Daigger, A. & Co 


Denver Fire Clay Co. 
| Eimer & Amend 
Griebel Instrument Co. 


Hammers 
Chicago Pneumatic Tool Co 


Heat Exchange A 
Whitlock Coil Pipe 0. 
Heater, Feed 


Water 
Whitlock Coil Pipe Co. 


American Blower Con 


Atmospheric Cond. Corp. 
Buffalo Forge Co 
Fleisher, W. L.. & Co. 
Parks-Cramer (Co. 

Power Regulator Co. 
Ruggles-Coles Eng. Co 


Heating Regulators 
Powers Regulator Co 


Holste 
Fairbanks, Morse & Co. 
cones & Mach. Co 


Hoists, Pneumatic 
Chicago Pneumatic Tool Co 


Holsts, Portable 
Ingersoll-Rand Co. 


icago Pneumati 
Ingersoll-Rand Co. 


Hot Water Storage Heater 
Whitlock Coil Pipe Co. 


Hydro-Extractors 
Tolhurst Mach 


Wks. 


Hydrogen Generating A 
Electrolabs Co., The 


Hydrogen Plante 
Electrolabs, Inc. 
Improved Equipment Co. 
Hydrometers 

Brown Instrument Co. 
International Glass Co. 


Instruments, Electrical and 
Testin 

Bristol Co., The 

Amend 


Eimer & 
Co. 
em. & Inst. Co. 


Hoskins Mf 
Precision 
Pyrolectric Instrument Co. 


| Heil 
*| Hoskins Co. 


| Pyrolectric 


Chemical Co. 


Mine & Smelter Supply Co. 
Instrument Co. 
Sargent, E. H. & Co. 
Schaar & Co. 

Thomas Co., A. H. 

Tirrill Gas Mach. Ltg. Co 


Tolhurst Machine Wks 
Widney Test Labs. 
Will Corporation, The 


Laboratory Furniture 
Schwartz Sectional System 


Lacing Belt 
Crescent Belt Fastener Co. 


Ladies, Ferrous and Non- 
Ferrous 
Obermayer Co., 8 


Lifts, Air Jet 

Bethlehem & Co 
Lummus Co., 

Monarch Mfg Works, Ine. 
Sullivan Mach. 


Loaders, Wagon & Truck 
Austin Mach. C Corp 
Barber-Greene Co. 


| Gifford-Wood Co 


Jeffrey Co. 
Link-Belt Co. 


| Locomotives, Industrial 


Jeffrey Mfg. Co., The 
Vulcan Iron Works 


Machine Tools 


Ryerson, Jos. T. & Son 
Machinery, A 

Buffalo Fdy. Machine Co 
Day, J. H., Co. 

Dorr Co., The 


| Johnson John 


New Eng. Tank & Tower Co. 
Sowers Mfg. Co. 


Machinery. Automatic 
Weighi ng 
Schaffer Eng. & Equip. Co 


Machinery, Classifying 
Dorr Co., The 


Machinery, Coal Grinding 
Aare Pulverizing Co, 


Mf 
Impt. Pulv. 


Machinery, Conveying and 
Elevating 

Austin Mach. Co 

Bartlett & Snow 

Caldwell, H. W., & Son Co. 

Gifford-Wood Co. 

Holly Pneumatic Sys. 

Jeffrey Mfg. Co. 

Jones "& Mach. Co., 
W. F. 

Link-Belt Company 

Valley Iron Wks. 


Machinery, Crushing, 
ing and Pulveriz 
Abbe Engineering Co. 
Aero Pulverizer Co. 

Buchanan, C. G.. & Co. 
Chalmers & Williams 

Day, J. H., Company 
Fuller-Lehigh Co. 

Jeffrey Mfg. Co. 

Kent Mill Co. 

Patterson Fdry. & Mach. Co. 
Raymond Bros. Imp. Pulv. 


Co 

Straub Co., A. 

Sturtevant min Co. 

Vulean Iron Works 

Worthington Pump & Mach. 
Corp. 


Grind- 


Machinery, Crushing, 
ing and Pulverizing 
Laboratory 

Abbé Engineering Co. 

Aero Pulverizer Co. 

Braun Corp., The 

| Braun- Knecht-Heimann Co. 

| Jeffre Mfg. Co. 

| Straub Co., 

Sturtevant Mill Co. 

| Worthington Pump & Mach. 

Corp. 


Machinery, 
| Dorr Co.., 


Grind- 


F what you 
are look- 
ing for is not 
listed, write 


| 
| 
| 
| 


Worthington Pump & Mach. 
Corp. 


| Machinery, Dewatering 
Tolhurst Machine Wks. 


Machinery, Mixing and 
Kneading 

Austin Mach. Corp. 

Bartlett & Snow Co. 

Buffalo Fdry. & Mach. Co. 

Day, J. H., Company 

| New Eng. Tank & Tower Co. 

Patterson Fdry. & Mach. Co 

Sowers Mfg. Co. 


Machinery, Ore Concen- 


trating 
Dorr Co., The 
Kent Mill Co. 


Ruggles-Coles Eng. Co. 
Worthington Pump & 
Corp. 


& Mach. 


Machinery, Ore and Coal 
Handling 

Austin Mach. Corp. 

Barber-Greene Co. 

Gifford-Wood Co. 

Guarantee Constr. Co. 

Sowers Mfg. Co. 

Jeffrey Mfg. Co. 


Link-Belt Co. 

Machinery, Pi Bending 

American Pipe Bending 
Mach. Co. 


Machinery, Refrigerating 
York Mfg. Co. 
Vogt Mach. Co. 


Machinery, Screening 
Gifford-Wood Co. 

Jeffrey Mfg. 

Tyler Co., The W. S. 

| Worthington Pump & Mach. 
Corp. 


Mac 
Buffalo Mach, Co. 


Day, J. H., 
Jones Fdry. & Co. 


Dew toring 
wa 

Buffalo F Mach. Co. 
Dorr Co., 


Machinery, Tran 

Caldwell & Son Co. 
Jeffrey Mfg. Co. 

Jones yes. & Mach. Co., 


Morse Chain Co. 


Machinery, Turbine 
DeLaval Steam Turbine Co. 


Machine Weighi 


Schaffer Eng. & Equip. Co. 
Sturtevant Mill C 


Magnesia, Electrically Sin- 
tered 
Norton Co., The 


Magnesium 
| Leavitt, Cc. & Co 


| Magnetic Pulleys 
Dings Magnetic Sep. Co 
_ Magnetic Mfg. Co. 


|Magnetic Se tors 
Buchanan, G. Co., Ine. 
| Dings Magnetic Sep. Co 

| Magnetic Mfg. Co. 


| Magnets 
| Dings Magnetic Sep. Co. 
| Mfg. Co. 


| Manganese Ore 
| Lavino, E. J. & Co. 


| Mefaltucsten! Engineers 
See Professional Directory 
| Metals and Alloys 
Metal & Thermit Co: 
| York Alloy & Metal 


| Metal Working Machinery 
Ryerson, Jos. T., & jon 


Meters, Flow, Air, Gas, 
Water 


Bailey Meter Co. 
Spray Engineering Co. 


| Abbe , Co. 
|Chalmers & Williams 
International Nickel Co. 
Patterson Fdry. & Mach. Co. 
| Worthington Pump & Mach. 
Corp 


Mills, Emery 
Sturtevant Mill Co. 


| Mills, Laborato 
Straub Co., A 


Monel Metal 
International Nickel Co. 
Multi-Metal Co., Inc. 


Motor Trucks 
Packard Motor Car Co. 


Motors, Electric 
Fairbanks, Morse & Co. 


Muriatic Acid Plants, Stone- 
ware Acid Proof 

Knight, Maurice A. 

Nitrating i. Stone- 
ware Proof 

Knight, Maurice A. 


Nitrators, Centrifu 
Tolhurst Machine Works 


Nitric Acid Plants 
Buffaio Fdry. & Mach. Co. 


Nozzles, 

American Blower Co. 
Buffalo Forge Co. 
Monarch Mfg. Wks., Inc. 
Spray Engineering Co. 


Oil & Grease Extraction 
| Equipment 

Bartlett & Snow Co. 
Redfield Mechanical Co. 


Electrola The 


‘Paint, Pigment, Graphite 
| Acheson Graphite a 


Gen- 


December 29, 1920 


Paints, Acid Proof and 
Technical 
Toch Bros. 


Pans, Vacu 
Amer. Chem. ¢ & Sugar Mach. 


Co. 
Buffalo Fdry. & Mach. Co. 
Levine P. 

Kestner Evaporator Co. 
Lummus Co., W. 

Oakland Copper at Brass Wks 
Pfaudler 

Sowers Mfg. Co. 

Swenson Evaporator >. 
Wheeler Condenser & Engre 


Co. 
Zaremba Co. 


Patent Attorneys 
See Professional Directory 


Penstocks, Wood 
Stearns Lumber Co., A. T 


ipe, Cast Iron 
Glamorgan Pipe & Fdy. Co 
U. S. Cast Iron Pipe 

Fdy. Co. 
Pipe, Silica Ware 


General Ceramics Co. 
Thermal Syndicate, Ltd. 


| Pipe Fittings, Cast Iron 
Acid Proof 

Crane Co. 

Duriron Co. 

Pacific Fdry. Co. 

Pfaudler Co. 


Pipe and Copper 
Lummus Co 
Whitlock Coil Pipe “Co. 


ene and Fittings, Fibre 
nial Supply Co. 


or Silver 
Cleveland Mfg. Co 
Lead Lined Iron Pipe Co. 
United Lead Co. 


Pipe and Fitton tings Lead, Tin 


Pipe and Fittings, Stone 
ware, Acid Proof 

General Ceramics Co. 

Knight, Maurice A. 

U. S. Stoneware Co. 


Pipe and Fittings, Wood 
Michigan Pipe Co. 
National Tank & Pipe Co 
Pacific Fdry. Co. 

Pacific Tank & Pipe Co 


Pipe Covering Wood 
Michigan Pipe Co. 


Platinum Wire Sheet, Fel) 
Lab 


Baker & Co., Inc 
Bishop J., & Co., Plat. Wke 


Pneumatic Tools 
Chicago Tool Co 
Ingersoll-Rand Co 


Porcelain Ware 
Coors Porcelain Co. 


Pots, Cast Iron, Py Proof 

Bethichem Fdry. & Mach. 

Sse Fdry. & Mach. 
Iron Pipe & ras 


Pots or Jars, Stoneware, 
Acid Proof 
See Stoneware, Chemicai 


verizer 
Industrial Eng. 


Fuller Eng. Co. 
ond Bros. Imp. Pul 
0. 


Precipitation Processes 
Merrill Co., The 


Precipitators, 
American Tool & ime 
0. 


Pulleys, 
Dings . Co. 
Magnetic 


Pa . Cast Iron 
Fare & Mach. Co. 


December 29, 1920 


Pumps, Acid or Acid 
Advance Pump & 


Blake ‘Pum & Cond. Co. 
Chemical uipment Co. 
Duriron 

Elmore, G. H. 

General Ceramics Co. 
Goulds Mfg. 

Lummus Co., 
Nash Engineering Co. 
United Lead C 


— Pump & Mach 


Pumps, Beiler Feed 

American Steam Pump Co. 

Blake Pump & Cond. Co. 

Devine Co., J. P. 

Pumps, Brine 

Fl Steam Pump Wks. 
‘0. 


Centrifugal 
Abbe Co. 
y na. Steam Pump Co. 
American Well Wks. 


Cameron Steam Pump Wks. 


Co. 
Duriron Co. 
Goulds Mfg. Co. 
Taber Pump Co. 
Worthington Pump & Mach. 
Corp. 


Pumps, Diaphragm 
Steam Pump Wks. 


Goulds Mfg. Co.., 
Johnson Co., John 


Pumps, Fire 
American Well Works 
Gas 
ake mp ‘om 
Buffalo Fdry. & Mech’ Co. 
Pneumatic Tool Co. 


P. 
Fairbanks, “Morse & Co. 


Pump, Hydraulic 
Blake 


Pumps, Mine 
American Well Wks. 


Pumps, Piston 
Cameron Steam Pump Wks. 


Fumes Ro oil 
tary, or 


Blake Pump & Cond. Co. 
Pump Wks. 


Co 
Goulds Co. 
Taber Pump Co. 


Pumps, Posi 
Roots Co., P. H. & 
Pum Sand 

Krogh Pump Mfg. Co. 


Pumps, Steam 
American Steam Pump Co. 


Pumps, Stoneware, Acid 
General Ceramics Co. 


Pum Triplex 
Goulds Mfg. Co. 
Pumps, Vacuw 


American 8 Steam. Pum 
Pump & Cond. 
alo 


Crowell Mfg. Co. 
Devine Co., 


Co. 


Roots Co.., M. 

Wash 
Roots 
Pumps 


Works 
Blake bones & Cond. Co. 


McDanel Refractory Porce- 
lain Co. 


Laboratories 
Thermal Syndicate, Ltd. 


Pyrometers 

Bristol Co 

Cleveland Co. 
Engelhard. Charles 
Hoskins Mfg. 
Pyrolectric 
Sargent, E. 


strument Co. 
H. & Co. 


& Cond. Co. 
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aie & Budenberg Mfg. 


akoff Laboratories 
Taylor Instrument Co. 
Thwing Instrument Co. 
Wilson-Maulen Co 
Uehling Instrument Co. 


Pyrometer Sheets, 
Acheson Graphite ee 


and 
e 
Easton Car & Constr. Co. 


Ray Lamp, Ultra Violet 
R. U. V. €o. 


Reagent Cabinets 
Schwartz Sectional System 
Stoneware Acid 
Knight, Maurice A. 


Kecording Instruments, Pres- 
Temperatures, Elec- 

tricity. Time 

Bristol Co., The 

Foxboro Co., The 

Precision Therm. & Inst. Co. | 

Pyrolectric Instrument Co. 

& Budenberg 


Thwing Instrument Co. 
Uehling Instrument Co. 
Widney Test Laboratories 
Wilson-Maulen Co. 


Regulators, Press 
jure and 


pera: 

Bailey me ter Co 

Crane Co. 

Davis Regulator Co., G. M. 
Foxboro Co., 

Lummus Co., W. E. 
Powers Regulator Co 


Respirators 

Amer. La France Fire Eng 
‘0. 

Multi-Metal Co., Inc. 


Retorts, Graphite 
Bartley Crucible Co. 


*| Retorts, 


ertical 
Buffalo Fdry. & Mach. Co. 


Rivets, 
Crescent Fastener Co. 


Rolls, Crushing 
Jeffrey Mfg. Co. 


Safety Devices 
a La France Fire Eng 


Sample Cabinets 
Schwartz Sectional System 


Seales, Conveyor 
Schaeffer Eng. & Equip. Co. 


Seales, Weiching 
Fairbanks Morse & Co. 
Sturtevant Mill Co. 


Screens 

Newark Wire Cloth Co: 
Patterson y. & Mach. Co. 
Sturtevant Mill Co. 


Chain 

Codd Co., E. J. 
Screens, Mining 
Ludlow-Saylor Wire Co. 


Screens, or Cloth, Fertilizer 
Ludlow-Saylor Wire Co. 


Sereens, Wire, Brass, Copper, 
Steel, etc. 

Ludlow-Saylor Wire Co. 

Multi-Metal Inc. 

Tyler Co., The W. 8. 


Second Hand 
See Searchlig 


Separators Air 
Bros. Imp. Pulv. 


Separators, Centrifugal 
Anpericen Tool & Machine 


Shacples Specialty Co. 
Tolhurst Mach. 8 


Se tors, Inclined Vibrat- 


ng 
Sturtevant Mill Co. 
Tyler Co., The W. 


Separators, 
Max 8 Magnetic Co. 
Magnetic 
Paxson Co. J. W. 
Multi-Metal Inc. 
Newark Wire Cloth Co. 


Laboratory, 


Knight. Maurice A. 
Merrill .. The 


Stone- 


Seda, Ash 
Solvay Process Co. 


Solvent Recovery App. 
Lummus 
Oakland Copper & Brass Wks. 


Specimen Cabinets 
Schwartz Sectional System 


| Splegeleisen 

E. J., & Co. 
“Spray, Syeteme Co. 

| Spray Engineering Co. 


orse Chain Co. 


Sprockets, 
| ‘ary. 


Silent Chain 
& Mach. Co. 


Morse Chain Co. 


Steam Jacketed Kettles 
Sowers Mfg. Co. 


Steel, High Speed 
| Ryerson, Jos. T. & Son 
Standard Alloys Co. 


Steel Merchants 

| Ryerson, Jos T., & Son 
Steel Plate Construction 
Chicago Bridge & Iron Wks. 
Des Moines Steel | 


Shor peville Boiler Wks. 


| 
| 
| what you 

are look- 
ing for is not 
listed, write 
us : 


| 
| 
| 


-| Sterilizers, Ultra Violet Ray 
BR. U. V. Co. 


| Stirrers, Acid Proof 
Acheson Graphite Co. 

Duriron Co. 

Ryerson, Jos. T., & Son 


| Stokers 
| Babeock & Wilcox Co. 


Combustion Eng. Corp. 
Green Engineering Co. 
Hagen, Geo. J., Co. 


Knight, Maurice A 


Stoneware, Chemical 

Acid Proof Clay Prod. Co. 
General Ceramics Co. 
Knight, Maurice A 

U. 8. Stoneware Co. 


Stop) Heads 
Bartley Crucible Co. 


Sulph 
"Cult Sulphur Co. 
Union Sulphur Co. 


Sulphur, Flower of 
Western Chemicals, Inc. 


Sulphuric Acid Plants 
Buffalo Fdry. & Mach. Co. 


uperheaters 

Babcock & Wilcox Co. 
Syphons, Acid, Stoneware 
U's. 


Stoneware Co., e 


Tachometers 
& Budenberg Mfg. 


Tank Cars 
Gen'!l Amer. Tank Car Co 


Stoneware, Acid Proof Chem. 


| 


Tanks, Acid 
Biggs Boiler Works Co. 
Sharpsville Boiler Wks. 


Tanks, Cast Iron 

Buffalo Fdry. & Mach. Co. 
Tanks, Copper 
Lummus. W. E. 
Tanks, Cyanide 

Pacific Tank & Pipe Co. 
Stearns Lumber Co. 


Tanks, Jacketed 
Biggs Boiler Works Co. 


Tanks, Lead Lined, Acid 
Proof 

Hauser-Stander Tank Co. 

New Eng. Tank & Tower Co.’ 

Oakland Copper & Brass Wks. 

Stearns Lumber Co 

United Lead Co. 


Tanks, Oil 
Biggs Boiler Works Co. 
Des Moines Steel 


Riter-Conley Co. 
Sharpsville Boiler Wks. 


Tank 


anks, Pressure 
| Biggs Boiler Works Co. 


Tanks, Steel 

Biggs Boiler Co. 

Caldwell, W. E., 

Chicago Bridge ‘hen Wks. 

Coatesville Boiler Wks. 

Detroit Range Boiler and 
Steel Barrel Co. 

Manitowac Eng. Wks. 


Tanks or Vats, Stoneware 
General Ceramics Co. 
Knight. Maurice A. 

U S. Stoneware Co. 


Tanks, Storage 
Biggs Boiler Works Co. 


Tanks, Wood 

Atlantic Tank Co. 
Caldwell, W. E 
Corcoran, a, 
Hauser-Stander Tank Co. 
Kalamazoo Tank & Silo Co. 
National Tank & Pipe Co. 
New Eng. Tank & Tower Co. 
Pacific Fdry. Co. 

Pacific Tank & Pipe Co. 
Stearns Lumber Co 

Woolford Wood Tank Co., G. 


| Testing Sieve 


Tyler Co., The W. S. 


Thermit 
Metal & Thermit Corp. 


Thermometers 

Bristol Co., The 

Precision Therm. & Inst. Co. 
Schaeffer & Budenberg Mfg. 


Co. 
Taylor Instrument Co. 


Tile, Acid Proof 
Knight, Maurice A. 


Titanium 
Titanium Alloy Mfg. Co. 


Titanium Ores 
Titanium Alloy Mfg. Ce. 


Tool Steel 
Standard Alloys Co. 


Tourills; Cellarius, 
ware 
Knight, Maurice A. 


Stone- 


Tower Packin 
Knight, Ma 
U. 8S. Stoneware Co. 


, Stoneware 


Towers, Acid 
Duriron Co. 


Towers, Stoneware 
General Ceramics Co. 
U. S. Stoneware Co. 


Towers, Condensing or Ab- 
sorbing, Stoneware. 


Knight, Maurice A. 
Towers, Steel 
New Eng. Tank & Tower Co. 


Water Coo! 
Mfg. Co., oy 


Transformers 
American Transformer Co. 


Towers, 
Wheeler 
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Transformers, Special and 
Precipitation 
American Transformer Co. 

Transits 
Ainsworth, Wm. & Son 


Transmission, Silent Chain 
Morse Chain Co. 


Trucks, Motor 
Packard Motor Car Co. 


Tubes, Brass and Copper, 


Seamless Drawn 
=" Condenser & Engrs 


Tubes, Iron & 
Ryerson, Jos. T., & 


Potten 4 Woolen 


Son 


Tungsten Metals 
Lavine. E. J. & Co. 


Turbo Blowers 
Ingersoll-Rand Co. 


Turntables, Industrial Ry 
Easton Car & Constr. Co 


Uranium Alloys 
Standard Alloys Co. 


Vacuum Stills 
Lummus Co, The W. B 


Valves and Cocks, Metal 
A Proof 


cid-Proo 

Chemical Equip. Co. 
Cleveland Brass Mfg. 
Crane Co. 

Duriron Co. 
Johnson Co., John 
Merril! Co., The 
Pacific Fdry. Co. 
United Lead Co. 


Co 


Valves and Stone 
ware, Acid Proof 

General Ceramics Co. 

Knight, Maurice A. 

U. 8. Stoneware Co. 


. Fibre 
0. 


Valves and Fittin 
Colonial Supply 


Vanadium Alloys 
Standard Alloys Co. 


Vats, Metal, Acid Proof 
Duriron Co. 


Vats, Wood 

Atlantic Tank & Barrel Co 
Hauser-Stander Tank Co. 
New Eng. Tank & Tower Co 
Pacific Tank & Pipe Co. 
Woolford Wood Tank Co., 6 


| Ventilator or Car Cloth 
| Ludlow-Saylor Wire Co 


Wagon Loaders 
See Loaders, 
Wagons & Truck 


Washers, Cast Iron 
Lummus Co., W. B. 


Washers, Chemical .. 
Lummus Co., W. B. 


Water Purifenticn. 
ing and Rectifica’ 

Barnstead Still & Sterilizer 
Co 


Hungerford & Terry, Inc. 
aife ons, 
Water Systems Co 


ter Tube Boilers 
Debeock & Wilcox Co. 


Welding Materials 
Acheson Graphite 


Metai Thermit rp 


Whizzers 
Tolhurst Machine Works 


Wire Cloth 

Ludlow Saylor Wire Co 
Multi-Metal Co., Inc 
Newark Wire Cloth 3° 
Tyler Co., The W. 


Wood Alcohol 
Lummus Co., W. E 


Wood Distillation Plante 
Devine Co.., 
Lummus Ww. =. 
Manitowac Eng 

Manitowse Ens: Brace Whe 
Zaremba Co. 


Wood Preservative 
Northwestern Co. 


p. Co 
Ar Vell Works | | 
| | 
| 
| 
| 
| 
| 
| 
Cameron Steam Pump Wks 
Co. 
| 
0. 
Ch natic Tool be | 
Pyrometer Protection Tubes | 
| 
| 
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MAURICE A, KNIGHT MAURICE A. KNIGHT 


Manufacturer of} 


Acid Proof Chemical Stoneware 


14cid Brick, Special Ware and Pipe 


Office and Factory, Kelly Avenue 


East Akron, Ohio 


Preface 


This folder is not to be taken as a full catalogue or as a complete list of what we make, 
but more in the light of a guide to the possibilities of design of Acid-Proof Chemical Stoneware 


apparatus, which can be made in any shape or design mechanically possible. 


here is very little “stock” or “standard” apparatus in Chemical Stoneware, inasmuch as 
individual requirements are so diversified as to make the carrying in stock of a varied line 
well nigh prohibitive, consequently, only such materals, as for instance: Acid-Proof Brick, 
lower Packing, Pitchers, Small Jars, Carboy Stoppers, Faucets, and standard lengths and bores 
of pipe and fittings, are regularly carried in stock. For that reason, over 90% of our entire 


production is to order from customer's blueprints or specifications. 


Making Chemical Stoneware to your order is no more expensive than were it obtained 
from “stock,” as we do not make our products on the “mass production” principle, but each 


piece, whether stock or to order, is handled and made individually. 


For the above reasons it is of course next to impossible to issue a price list or discount 
sheet, so instead, we ask you to submit your problems or requirements, either in the form of a 
description taken from the folder, or a rough sketch or blueprint, with measurements, showing 
exactly what will best suit vour needs, on which we will promptly and cheerfully quote best 


prices and shipments. 


All shipments are made F.O.B, Akron, Ohio, and our terms to all responsible concerns are: 
Less 1% cash in 10 days, or 30 days net from date of invoice. No material of either regular 
or special design w he taken back for credit, unless due to errors on our part, by special 


arrangement, or due to the material not being up to our Guarantee. 


In this folder will be found various explanatory and instructive articles on the subject of 
Chemical Stoneware, its uses and limitations. As they are written in the hope of being of 


service to vou, we ask vour kind indulgence in the reading thereof. 


M. A. Knight 


We are going to show in consecutive issues of this publication pages one to thirty-four. | 


WATCH THIS SPACE 


sequence, of our new and fully illustrated folder, 


The above is a copy of the “Preface” on page one. 


Send for a copy of this folder 


subject of Chemical Stoneware—as you will also find on the pages to follow. 


It contains information of interest 


af 
| MAURICE A.KNIGHT 
| 
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“ Us: ‘ 
4 . 


Co 
Co 
Con 
Conn 
Coom 
Coors 
Craig 
‘rane 
‘rese 


Daigger & Co., 


Davis Regulator } 


Day Co., J. H., % 
De Laval Steam ‘' 
Denver Fire Clay 


Detroit Electric Fut 


Bid 


A Temperature Pattern 


for Every Heat-Treating Process 


ee When making heat-treating experiments use a Bristol's Recording 


Pyrometer to record the temperatures maintained, From the results 
secured select the material nearest to perfection for the new standard. 
Link this material up wit! the Bristol chart record made and you 
will alwaysghave a temperature curve or pattern to, follow when 
duplicating. 


TRADE MARK 


BRISTOL’S 


RFG U.S. PAT. OFFICE. 


RECORDING 
PYROMETERS 


help secure uniformity in heat treat- 
ing—econumy in fuel—and furnish a 
guide to follow when filling repeat 
orders. Such results mean satisfied 
customers to: you. 


We would like to tell you more about 
these Pyrometers. Get Bulletin 274-B. 


The Bristol Company 
Waterbury, Conn. 


Branch Offices: 
Boston, New York, Pittsburgh, Chicago, 
San Francisco, Detroit, St. Louis 


is wasted in the form eof heat discharged from the chimney A Government e-iimate places the chimney | 
loss in the average power plant at an even higher figure Most of this loss is absolutely unnecessary 
irrespective of the kind of fuel or type of “a. ean be avoided by simply keeping the air supply | 


UEFHLING CQ. EQUIPMENT 


The cost of the equipment al compared with its savings 
it is simple and trustworthy. ght to have Bulletin 111 on file 


CU, Recorder for 
Chie! Engineer in 
hie Office 


COs Indicator Guides 
the Fireman in Sar 
ing Fuel 


Uehling Instrument Co., Combustion Engineers, 3028 Empire Bidg., N. Y. 
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